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weakness n. 1 being weak. 2 weak point.
3 (foll. by for) self indulgent liking (weakness
for chocolate). − The Pocket Oxford Dictionary

Take a look at CERT Advisory CA−2002−03
<http://www.cert.org/advisories/CA−2002−
03.html>.  It reports on work done by OUSPG
(an academic research group located at Oulu
University in Finland that specialises in
implementation level security issues and software
security testing), that has identified security
vulnerabilities in many implementations of the
SNMPv1 protocol.

In all, 115 vendors are identified − although
admittedly several of those do not ship SNMP
implementations by default.

It should be noted that the vulnerabilities
identified were in the implementations rather than
the SNMP protocol.  So over 100 vendors of
products that use SNMP had the same security
vulnerabilities.

What’s going on here?  Well, here is a guess.

One of the real strengths of the Internet has
always been that for a protocol to be accepted as
an Internet standard there must be a practical
implementation of that protocol.  This ensures
that the protocol will work in real life, and that
the paper and pencil thinking has not missed
something obvious.

But what happens if everyone uses the reference
implementation?

It is very tempting to just stick the reference
implementation of a protocol in to your product −
after all, it is usually open source, and so you save
yourself the cost of development and, often, the
cost of licensing.  It is also the easiest way to
ensure interoperability − you know for certain
that you can interoperate with the reference
implementation, so you should have a correct
implementation of the protocol.

The problem here is that the developer of the
reference implementation had different goals than
you should as a product developer.  The reference
implementation is constructed the show the
protocol works, but the goals of a product

developer should not only be to work with the
protocol, but also ensure that security and
performance are maximised.

So is a weakness in the open source process that it
encourages laziness?  Once a piece of software is
there, everyone uses it without checking it.  While
there is benefit in not reinventing the wheel, we
should also be mindful of the principle outlined
by Frederick Brooks in The Mythical Man Month:
be prepared to throw one away.  The best way to
develop good software is to learn from other
software.

It should be noted that the requirement for a
protocol to become an Internet standard is now
that there be two independently developed
implementations.

State of the AUUG

There has been a lot of discussion in the AUUG
Management Committee regarding where AUUG
is and where we are going.

AUUG is running an increasing number of
increasingly successful and profitable events.

However, we are faced with declining
membership numbers.

The decline in membership means that AUUG
does not have a secure financial base to operate
from.  We are dependant on the income from
events − and this restricts the kind of activity we
can embark upon.  We can not run events that
will not make a profit, we can not embark on any
"loss−leader" activities, and we can not expand
member benefits.

The AUUG Management Committee is looking at
several options for the way forward, and one
option under discussion is the dissolution of
AUUG Inc.

We are also looking at ways to better target our
constituency; namely, technical computing
professionals.

If you have any opinions or ideas, now is the time
to make them known, before it is too late.  Please
write to the Management Committee at
auugexec@auug.org.au.  Or, better yet, run for a
position on the Management Committee −
information on the upcoming AUUG election can
be found in this issue of AUUGN.
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Theme:

"Measure, Monitor, Control"
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The AUUG Annual Conference will be held in Melbourne, Australia, on 4, 5 and 6 September 2002 (subject to change).

The Conference will be preceded by three days of tutorials, to be held on 1, 2 and 3 September 2002.

AUUG 2002 SPONSORS
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Theme:

"Measure, Monitor, Control"

The Programme Committee invites proposals for papers and tutorials relating to:

• Cluster Computing
• Managing Distributed Networks
• Performance Management and Measurement
• Open Source Systems Administration Tools
• System and Application Monitoring
• Security in the Enterprise
• Technical aspects of Computing
• Networking in the Enterprise
• Business Experience and Case Studies
• Open Source projects
• Business cases for Open Source
• Technical aspects of Unix, Linux, and BSD variants
• Open Systems or other operating systems
• Computer Security
• Networking, Internet (including the World Wide Web)

Presentations may be given as tutorials, technical papers, or management studies. Technical papers are designed for those
who need in−depth knowledge, whereas management studies present case studies of real−life experiences in the
conference’s fields of interest.

A written paper, for inclusion in the conference proceedings must accompany all presentations.

Speakers may select one of two presentation formats:

Technical presentation: 

• A 30−minute talk, with 10 minutes for questions. 

Management presentation:

• A 25−30 minute talk, with 10−15 minutes for questions (i.e. a total 40 minutes). 

Panel sessions will also be timetabled in the conference and speakers should indicate their willingness to participate, and
may like to suggest panel topics.

Tutorials, which may be of either a technical or management orientation, provide a more thorough presentation, of either a
half−day or full−day duration.

Representing the largest Technical Computing event held in Australia, this conference offers an unparalleled opportunity to
present your ideas and experiences to an audience with a major influence on the direction of Computing in Australia.
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Call for Papers: AUUG 2002 Theme:
"Measure, Monitor, Control"

Submission Guidelines:

Those proposing to submit papers should submit an extended abstract (1−3 pages) and a brief biography, and clearly
indicate their preferred presentation format.

Those submitting tutorial proposals should submit an outline of the tutorial and a brief biography, and clearly indicate whether
the tutorial is of half−day or full−day duration. 

Speaker Incentives

Presenters of papers are afforded complimentary conference registration.

Tutorial presenters may select 25% of the profit of their session OR complimentary conference registration. Past experience
suggests that a successful tutorial session of either duration can generate a reasonable return to the presenter.

Please note that with the GST changes to tax legislation we will be requiring the presentation of a tax invoice (which we will
assist in producing) containing an ABN for your payment. If that is not provided then tax will have to be withheld from your
payment.

Important Dates

Abstracts/Proposals Due − 10 May 2002
Authors notified −  7 June 2002
Final copy due −  6 July 2002

Tutorials                      − 1−3 September 2002
Conference − 4−6 September 2002

Proposals should be sent to:

AUUG Inc.
PO Box 366
Kensington NSW 2033
AUSTRALIA

Email: auug2002prog@auug.org.au

Phone: 1800 625 655 or +61 2 8824 9511
Fax: +61 2 8824 9522

Please refer to the AUUG website for further information and up−to−date details:

http://www.auug.org.au
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INSTALING THE TIN−HEAD

@A+�� " �4� " �4� � �C� $ 2 � � 2 � �4� +�� �C� � : �'��� ���!� �  ��" � � +�� "�� +�� �" � � �M$ " � �9� 0 0 � � 2 � � # � ���;" � � � ���1$ � � �  1� "D$ " � �9� +�� � $ � ) � " ��" � � � � � � ) � 3� � � �  �a �%� +��  ��  <�E � � 2 7 3 #�7  � � 2� �!� ��� ?�Y�� "  �4# � �X +�� �!� �;� " � 3;��0 � 2 #1� $�@A� ��Y�� � �'j=� �ã � ����> � +�� � 0 � � 3�� $ � �!��� � �+�� � 2 � ß ß � � ��$ � � � +�� � ? 0 �!� � �  �  ? ��� � ?�H<+�� �E# � �D��� ) ��� � � ��� +��� ��� � � � # � �< +�� �!� �.��� : �&�'3�� � � � 3�� �&$ � � 2�2 #.� �!�!� $�� � �
u s�ã � ����>.�! � "  ã � ����>.�! � "  &0 � ���! �&�4 � � 2 � �&����0 � ����� ���!?
[ bhz@l ocal host  mi sc] $ dd i f =t i nf oi l . i mg  \
of =/ dev/ f d0
2880+0 r ecor ds i n
2880+0 r ecor ds out
bhz@l ocal host  mi sc] $

F s H<� ����� )  &�! � "  H<� ����� )  [�! � "  *0 � �,�! �[RA� ) H<" � � �*� +�� �M0 � �-3����� ) ��� � � ��� ��$ " � �%�+�� � 2 � ß ß �!" � ���! ? � � ?  ) � �A? � ���a? � �aß Ô Q �Aß � � ����>
Õ l ¾�¸�¼ Ã�Ö�Ç ÖÁÌ�×�m l n�¾�¼ k�º�¼ l µ Ã�¸!n�o!Ã ¼�È<l n�oAO º&m;ÀAO ¼¶ ¼ Ã k(µ l n�¾%k<N�O O�µaoAl m�½
da� ) 3�� � �'� �D# � �!"�� � ����>��a��� �!���'� +��%$ � � 2�2 #D� ����0 � 2 #� +���0 � ��� � ���  �� $<? � ��� 2 �;��� " � 0 � � " #/� �/# � �!"D+�� ��� �4� �ß � ��� 2 �X��� " � 0 � � " #M� �Z� +��;$ � � 2�2 #]r ß ��� (�ß $ ��w s ?�B $<# � �) � �!� ���!6 �
� � : ��# � �!"*cCU�c\� ��$ � " ��� � � � �93�� � ���W�!�!7� ��0 " # 2 � � �!� # � �<0 � ��� # 2 � �
[ bhz@l ocal host  mi sc] $ t ar  −cvf  − $HOME/ . gnupg | gpg
−co / mnt / f l oppy/ r i ng. gpg

H<+�� �M# � �]� " � �� $ � "���� ��� � � ��� �t$ � � �  ;� �;# � �!"�$ � � 2�2 #r � ��0 � �!��� 2 ��3�� � 0 : � #  �� $ 2 � � 2 � ��� +�� �a# � � ) � �!� ��� � : ��� �0 � " " �  2 � ��� ) � � +�s �C# � �X +�� �!� �10 " � � � ��� �/� ��� " � 2 #�? 3�� �$ � � � ) +�� 0 + ) � � � ��� : �'cCU�c�� ��0 " # 2 � � � ����� � 2 " � ��� 0 � � 3�� � �
[ bhz@l ocal host  mi sc] $ gpg −−gen−r andom 2 512 >
/ mnt / f l oppy/ ent r opy. bi n

da� ) # � �E� " �4" � � � #�� �.� ��7�$ � � 2�2 #4# � �E0 " � � � � �<�  4��$ �!� �) � " : � ��� 2 � "  � ��� � ( � "  � � ��� $ # � �!"=cCU�cE��� ��� 7 3�� >�?

USING THE TIN−HEAD

Õ l ¾�¸�¼ ÃbÖ�Ç Ø:Ì Ê l n Õ O l ¹ Ù'k(µ Ä l n�¸ É%N�O O�µ l n�¾�¸ ´
H<+�� ��# � �;3�� � �&# � �!".@A� ��Y�� � ��j=� �.ã � ����>��a# � �/ +�� �!� �� ��� � "Eü ��� ���Aü.0 � ����� ��� ) +�� �/� ���  :  E# � �X� ������� � ?�C$ � � "�� +�� � �&��� ��� ) � � � ) +��1� �/# � �!"E��� ��� � � "�� ���X� �� � � :  & � ��� � +�� ���'� � : �&� +��  �
0)  t ur n 0n par an0i d set t i ngs 
m)  r ead t he Manual  f or  GPG,  wi pe,  THL
f )  swi t ch t o a new Fl oppy di sk
e)  s t ar t  a t ext  Edi t or
p)  use GPG wi t h gpggr i d secur e Passphr ase ent r y
t ool r
g)  s t ar t  us i ng Gnu Pr i vacyr
w)  Wi pe ( er ase)  a f l oppy,  har d di sk or  f i l er
s)  Shut down t he comput er  ( f i r s t  backi ng up keys
and ent r opy t o f l oppy)
x)  eXi t  t o shel l <

ã � � 6  AQ �! ��� �!� 0 : � #.� �� 2 � 0 �!� +������ ���<� 2 � � � �� �® � �!" �<w � 2 � " � �!w � �� � � � � ���  
@A+��  ) � � �!� � ( �'# � �E� 2 �   � 3�� � � � #<� ���! �4� � �!� +�� 2 � " � ��� � �$ � � � �!" �  <� $a@A� ��Y�� � �=j=� �&ã � ����>DB���� ��� � � ��� �D� 3�� ( � ?Ch!#� ��� � " � ���Zw��E# � � ) � � �D3�� 2 " �  � ��� � � ) � � +V� +��
� � > �

�Cb=b�cCd<`C� � ? F�G
•
da� ? u 74F�w�v ¶E· ¸ ¹ ºEF�w�w F



0 � 2 � �!" � �D� ��� +���� ��� � ��3�� � � ) r 0 � � 0 : � ��� +���� ��� � �<$ � "$ �!� �  � L �&� +�� �!�  &� �  � � #." � � ��� 3�� � s ?

Õ l ¾�¸�¼ ÃbÖ�Ç Ú�Ì�Ã n(µ Ã ¼ l n�¾�µ Â!Ã�´Ck�¼ k!n!O l oEP�O o!Ã
�C$ � � "40 � � 0 : � ����# �  ��# � �!".q 2 � " � � � ����I #  � � �Z3�� 0 � ���  ��2 � " � ��� � �[3�� >�� ) � � +��Z� " � #[ 0 " � � ��� +�� �10 � ����� ��3��2 � 0 � �!" � � ) � � +��4��� � � � � � 0 � ��� " ��r  � �&� > � � 2 � ��3�� � � ) s ?

Õ l ¾�¸�¼ Ã;Ö�Ç Û�Ì ´Cl ¶ µ ¸�¼ Ã�O n:µ Â!Ã�P�O n!l µ O ¼e¾!O Ã m�¾�¼ Ã ¿�Ë�¾!Ok�º4k�¿�m ´Cl Ã m
® " � � ��� +��&K.� ���!� � $ � "=cCU�c�� ) � 2 � � @Aj=ã
@A+��  E�  % � � $�� > 2 � � ��� � � " #�7%# � �1+�� ( �%� +�" � �%� 2 � � � �� %� �( � � )M) +�� � � ( � ".��� ���!� �a# � ��� " �%� ��� � " �  � � �D� ��" � � ��� ���� �A?
®  ) � � 0 +�� �'�4��� ) Y�� � 2�2 #.���  :
B $�# � ��+�� ( �4� ����� � � � ��� �� � $ � ) � " �.� "�$ � � �  '# � � ) � �!� �<� � : �� �M�! � ? � �! �D� �X��� � �X� +�� �%# � �Z��� � �]� �X � � " �D� +��  2 " � � " � �M� ( � " #.� � ���=# � � ) � ���!� �' ) � � 0 +�� +��&$ � � 2�2 #��� "C� � ) � �!6 � ) � " : ?
®  � � " �!�4� � > �!äA��� � � "
í!� �/0 � �;0 +��  �E3�� � ) � � ��( �&� ���1��� ���D� ��� � � "  � ) +�� 0 +# � ��0 � �%�! �4$ � " ) " � � � ���.� "�" � � ��� ����$ � � �  4� +�� �a� " �4� � � ���� �&3��&� ��0 " # 2 � � �!� � "C� +�� � ) � " �AQ �! �!��� 0 " # 2 � � �!?
® �! �;cCU�c ) � � +t� 2 � � " � �X � 0 �!" �1U��   2 +�" �  ��� ��� " #� � � �
@A+��  �� 2 � � � ��� � �  '# � �D�! �4��� ��� � � ��� �E� 2 � � " � � 2 " � � " � �%�) +�� 0 +/�  ��� � 0 �!" � ) � #�$ � "%� ��� � " � ���E# � �!" 2 �   ) � " �!?B ��� � �  �3�� � � )  +�� ) # � �<+�� ) � �!�  &��� ��� ?

Õ l ¾�¸�¼ Ã�Ö�Ç ÜzÌL¸�m l n�¾�¾ ´(¾�¾�¼ l o£µ O<m Ã ¶ ¸�¼ Ã ¹ ¿EÃ n(µ Ã ¼�¿�O ¸�¼´Ck�m m º4O ¼ o�Ý n!O�µ Ã�¶ O�¹ ¸!P�n�m�k!n�o�¼ O º&m Þ

Õ l ¾�¸�¼ ÃbÖ�Ç ß:Ì�¸�m l n�¾�¾ ´(¾�¾�¼ l o�µ O.m�µ k�¼ µaÃ n�¶ ¼ ¿ ´eµ l n�¾LÀAl ¹ ÃÀAO ¼ n!l n à k�áCÃ ³ l ¹ Pb¸(µ k!n(µ Ç ¶ O P
ª=�!� 0 : ��� � � �CH<+�� ��# � �/� " ��� ��0 " # 2 � � ������� � > �.� "<$ � � ��! � ����7 ��$ � � �%r � �!� 2 �!�=$ � � � s ��3��� �!" ��� �.��� ( ��� +������ ) � #0 " � � � � ��� ��0 " # 2 � � ��$ � � �&$ " � �
ß � � 2 ß'� �.ß ����� ß $ � � 2�2 #.� ") +�� �e# � �ý +��!����� ) �\� +��9 #  � � �_� � ) � � �]3��2 � " ��� ��� ��� � #.��� � � � � �!?
®  � � " �!�! � ���4cC���<U�" � ( � 0 #�cC�!� " �
@A+��  �� 2 � � � �D��" � 2  .# � ��� ��� +���b=daB ì; +�� � � �A ��# � ��0 � ��! �4# � �!"4$ � ( � " � � ��cCU�c;� ��0 " # 2 � � � ��� � � �a� �D� +��.��� ����� "# � �<�! �&� �!� �.# � �!"C� ) ��0 � � 2 �!� � " ?
® H<� 2 �4r � " �  � s��4$ � � 2�2 #�� +�� " �����  : � "C$ � � �
H<� 2 � 2 " � � " � �9 � 0 �!" � � #X� " �  �  1$ � � �  1� "D+�� " �M��" � ( �  3 # � ( � " ) " � � � ���t� +�� � ) � � +Z��� � # 2 �   �  M� $�" � ����� �Q �!� : ?
H<� 2 �&�4$ � � �'7.ü ) � 2 �&$ � � � ��� ��� üH<� 2 �&�4$ � � 2�2 #�7.ü ) � 2 �'7 J�ß ��� (�ß $ ��w�ü
® I�+��!� ��� ) �<� +��&0 � � 2 �!� � "�r $ � "  ��3�� 0 : � ���'� 2 : � #  &� ���� ��� " � 2 #.� �'$ � � 2�2 # s
H<+�� ��# � �E� " �4 +��!� ��� ) ��� ���.� +��4 # � � �%� # � �E0 � �<0 +��  �� ��� $�� +��&$ � � � � ) � ���'� 2 � � � �� �
u s.J=� �!6 �C3�� 0 : � �C� 2 r � 3 ( � � �! � #<��� �  �!6 �C3�� 0 :  .� 2 # � �!"cCU�c�� ��$ � " ��� � � � ��sF s.I�� ( �X� ���  /� �]� ��0 " # 2 � � �
3�� 0 : � 2 $ � � �Mr 2 � " � �!w � �� 2 � � � ��sG s.I�� ( �&� �!� ��� +��&� ��� 2 �'��� " � 0 � � " #�r ��� $ � �!� $�� 2 � � � ��s
® � ìC� �!� �' +�� � �
da�'0 � ����� ���a5 s

�Cb=b�cCd<`C� � ? F�G
•
da� ? u v�FCu'v K.� " 0 +�F�w�w F



BRIEF CONCULSION

@A� ��Y�� � ��j=� �4ã � ����>��  E�D��� $ � #�� � � ��� +�� �4+��  ���� �'��� � #$ � � � �!" �  ��3��!�=� +��.� ���  �� �C+��  �� " �'( � " #%� ��� � " �  � � ����� ����! � $ �!� ? @A+�� ) +�� � �.� ��� ��3�� +�� ���%� +��  .ã � ����><���  � " � 3��!� � � ��  2 " � � � #E� ����� ( � � � ( � �!� ����BC+�� 2 ��� +�� ��$ �!" � +�� "�( � "  � � �� � $1@A� ��Y�� � �/j=� �tã � ����> ) � � �/� ��0 � " 2 � " � � ��� ����� � � � ��� � � 0 �!" � � #.� ��� 2 " � ( � 0 #.� � � �  ?

Ê ÂAl m;k�¼ µ l ¶ ¹ Ã1l m�¼ Ã Ë ´L¼ l n(µ Ã o·º4l µ Â�´aÃ ¼ P�l m m l O n(Ç Ê Â!ÃO ¼ l ¾!l n!k(¹ m�¶ k!n<N Ã�ÀAO ¸!n�oEk(µ Ì
+�� � 2 � ß ß )=)=) ? � ( � � ���!� � ��� ? 0 � �%ß  � �!$ $ ß � � ��$ � � � ß

âg��yt{�ã À ��ä ��yW���� ë�
�X�X�X� � }��%{8	����&�ë�e
<}X	��
x ��½¾Á��
	����D�
y
Author:  Con Zymaris <conz@cybersource.com.au>

B ����" � 0 � ��� 2 � � 0 �%� ��+��  �H<� ��B ��$ � " ��� ��� ) � 3� � � �<� ������ � � � ��� � �  � �ç��� )  � ��� � � " U�� �!�_@A+��!" " � � �r � +��!" " � � � Å ) � ����� � ��� � ? 0 � ��s�� �!�  � � � ��� �X� +��1� � ��� " � � � #� 0 0 � 2 � � ����� � � � ��� ��� ���  �&B @ 2 " � $ �   � � ��� �  <� +�� ��ã � ����>�  ê��� " �^� ��+�� " � ��� � #à � 0 �!" �^� +�� � K.� 0 " �  � $ � 6  
2 " � $ �   � � ��� ��� 2 � " � � � ���[ #  � � � 2 � � � $ � " �� ?E@A+��!" " � � � � � � �  �
ã � � 6  W� > � ��� ���V�-��� " �W" � 0 � ���
� > � � 2 � � ?XB �Y�" � ��� #�6  ;H<� ��B ��$ �MJ=� � � #
b=U�JA�!@Aä[��� )  � � � � � " �<B��� ��� � � ��� �;�� � ��� $' � � � �  � � 0  D$ " � �-ha�!� @A" � �����" � 2 �!� � 3�� �X � 0 �!" � � #�74� ��$ � " ��� � � � � 2 " � ( � ��� " �<� +�� � +�� )  %+�� ) ( � " � � �! EqCI� E0 � � 2 � " �< � 0 �!" � � # ) �  � ?@A+��Z � � � �  � � 0  � +�� ) �� �!" 2 " �  � ���D� " � ���!�CH<+�� �# � �%� � � " � � � � �'� � ��� +��'ã � ����>����  � " � 3��!� � � �� � ã � ����>����� �tH<� ����� )  �/+��  W+�� �9� +������  �] � 0 �!" � � #( �!� ��� " � 3�� � � � � �  �&# � � "C� $ � � "A# � � " ?

@A+�� " �<+��  �3�� � �D���!0 +����  0 �!  � � ��� 3�� �!�&� +��< � 0 �!" � � #( �!� ��� " � 3�� � � � #V" � � �  [3�� � ) � � �WH<� ����� )  *� ���-ã � ����>�?Y�� "  � � #��!� � �a���� � � � ��� +�� �=� +��  �$ � 0 �! �� � 2 �!" ��������3�� "  � ����� " � 2 + 2 � � �  &� $ ( �!� ��� " � 3�� � � � � �  '�  2 � � ��� � �   ? @A+�� " �&�  ���� �!0 +X� +�� �����  ��1� " �!� #1 � 0 �!" ��� 2 � " � � � ���� #  � � �%�� +�� " �4�  4� ��� #�� +��4� ��� � � ��� 2 " � 0 �   4� $ : � � 2 � ���.��+��  �a� "��� � ) � " :  � 0 �!" � ?�qC����0 � �t��� ( � "�� 0 +�� � ( �1�; � � � �1� $6  � 0 �!" � � #9da� " ( � ��� 6 ?/@A+�� � : � $
� �[�  ,�9� " � � � ��� � � �0 � �� � � ��� � #1��� ( � ����# � �]r �  ��; #  � � �g� � ��� ���  � " � � � " s3�� 0 : ) � " �� ?aí!� �;+�� ( �E� �D6 ) � � : 6A$ � " ) � " �%Q �! �4� � : � � 2 � � � � ?�B $�# � ����� �!6 �a��� ( �.$ � " ) � " � ) � � +E � 0 �!" � � # 2 � � 0 +��  � � 0 �!" � � #�� � � �  ��" � ( � � 2 � �� #  � � �W � 0 �!" � � # 2 " � 0 �   �  �# � �A6 � ��3��.$ � �!����� $ $a� +��.� ���E� $A� +��.� " � � � ��� � �A$ " � �] +�� � "� ��� 0 � � ( � � #��A� ���E3 #�� +�� ) � #��a� +���0 " � 0 : � "  �+�� ( �<� 0 0 �   � �]� +��
� " � � � ��� � � 6  ] 2 � � �*0 � ��� " � � : ��� 3A�D� ��� : � � 22 �! +�� ���'� 2 � +��& 2 � � �!?
�C E� �1� ��0 � � � � " #��=� � ��� 2 � " � � � ���� #  � � �� E0 � ��3��E��� ���6  � 0 �!" � 6 �!3 # ) +�� � � ( � "." � 0 : � ��� ����# � ��� � � " � 3��!� �<� �%� +��  � � " �%?�B �C� � ��3�� � �  4��� ) �E� ��� � ��� ��� $ $ � " � ����� ��� #<� ��� ) � � � ?

H<+�� �<�  � � 0 �!" � � # ) � " � +t� ��# � �t� ���/# � �!"���� � ) � " : TI�� ���.� 2 � " � � � ���� #  � � �� � � � �]� ����� � �%��� " �.� $A� +��  � � � ���1� �   ?&@A+�� #X� � ����� � �M � ��� ?&@A+��;q 2 � �
I�� �!" 0 �0 � �����!��� � #]+��  X��� ���X���!0 +*� $�� +��t6 ) � � +*� ��� �!� +� # � 3�� � �  ��� � �!3��!�  �� " �. +�� � � � ) 6 0 � ��0 � 2 � 5!� +�� �C3 #%�! � ���� ��� �!� +W� � 0 +���� 0 � �1�! � "  �� � ���Z� "t��� � #� � 0 �!" � � #0 � ��0 � " �� D0 � �/3��D� ( � " 0 � ��� ?'B�� �-��3�� � � � ( � "E� $4� +��  � 2 � � +�� � ��+�� ) � ( � " ��� +�� � : � 3�� �!�.� ��$ � "<�� � 0 � ���!�'6 ) � � +� ��� �!� +�� # � 3�� � �  �=� � �=3��!�  E� " �% +�� � � � ) 6 ?aH<+�� �4� +��  %�   � # � ��� �!� ��� $ $ � 0 � �!� +�� � ) +�� ���<3��!��3�� 0 � ���  �� ���   �!� ���� � # 2 � � 2 � ��+�� ( ��� +��� � �!" 0 ��0 � ��� �'� ���X� ��0 � �X3��� �!� 0 : � #�" �  � � ( � �!? @A� 2 � " � 2 +�" �  � � ) +�� � ) �'� � �A+�� �!3 #��3��!� � ) �.0 � �% ) � �C� �&� �!� 0 : � #<� ��� ) � � +�� �!� ) � � � � ���.$ � "&�( � ����� " ?�B43�� � � � ( �D� +�� ��$ � " ) � ��� � #1�! � �;$ " � �D � $ � ) � " �2 " � Q � 0 �  ��� +��  /� � �X�  /� " �!� ?.@A+�� " �/�  /� ���/� � 2 � " � � ���2 " � ( �  �t� �M� +��  M� " � � �!7 � $ 7 � +�� �!� +���� � : � � 2 � �Z��� ���� +�� �!� +A� ) +�� 0 +Z��� : �  M� > 2 � � � � � 3�� �X � 0 �!" � � #
3��!�  M� � � � +�� � #D��� $ $ � " � ���&3�� �  � � �%� �E� � ��� " � � 7 2 �!" 2 �  �<3��!�  ?!�� � ��� " � � 3��!� ) +�� 0 +<+�� �  '� �<� ����� ( � ���!� ���! � "=� "C � � � � � � �  " � 2 � " � � �g� �W� +��V��� � ��� � � ��� "  V� ���9� � �  V" �  � � ( � �!�� � ��� " � � � #<��� �  �!6 �C+�� ( ��� +��. � ��� 2 �   � 3�� ��� � 2 � 0 �C�  .� � 0 �!" � � #%3��!� � 2 � " � � 0 �!� � " � #E�%" � ��� � � � #�� > 2 � � � � � 3�� ��� ��� ?��� � ��� " � ��3��!��r � $A0 � � �  � " � 2 +�� 04� ��� �!� +�sA0 � �%0 � �! �.� �   � $a��� � �%� "' #  � � �[�!�!7 � ( � � � � 3�� � � � #��!3��!�=�% � 0 �!" � � #<3��!�0 � �[0 � �! �X# � �!"/ #  � � �\� �t3�� 0 � ���
6 � ) ��� ��6�3 #Z�0 " � 0 : � " �C$ � ".# � �1� ��� �  �%��� � �D� +�" � �!� +���� � � � � � �A�=+�� ( ���� � �% � ���&� ��# � �!".0 � � 2 � � � � � "  <� ".� � � : � �D� �<� +��<� " � ���2 " �   �=+�� ( ��� � ( � � � �1��� � ��� �� � " � � ��� ��� �E# � �!"<" � 0 � " �� �+�� ( �D0 �! � � ��� "%0 " � ��� ��0 � " �� D � � � � �/� � 0D� � 0 ?&Y��!" � +�� " �( �!� ��� " � 3�� � � � � �  %3�� 0 � ��� : ��� ) �1� ���1 2 " � � ��� �13�� 0 : 7" � � �ZB RaS�0 +�� ����� �  �� � : � ) � � ��$ � " � ?�H<+�� � ���%� � ��� " � �!3��!���� #.3��'� ��0 � �!��� � " � ��3 #.# � �%� �����.$ � ) � � +�� "  '� ( � "=� +��0 � �!"  ��� $'�D � � ��� ���.� $'� � ��� 5���" � ��� � � � #�� > 2 � � � � � 3�� �( �!� ��� " � 3�� � � � #_+��  ë� +��ë� � � " � 3��!� �ë� $\� � � " � 0 � � ���
2 � ��� � " � � � ( �&� �  �  '� � � � �� �A� � �� &� $�� +�� �! � ���� &� $�+��  �  '� ��/��� � � � "�� $<+�� �!"  /� $%���  0 � ( � " #���0 � �! � ���X$ � "D��� " ���� ��� � �Z� ���W � " � $ �[� +�� �W��� � ��� " � ��3��!� ?�Y�� ��� � � #��0 � � �  � " � 2 +�� 0�� � ��� " � �A3��!�  ) +�� 0 +D� $ $ � 0 �C��� � #E� " ��$ � )� ����$ � "C3�� � ) � � �Er �!��� �   =# � �%� ��0 � �!���=( � " � � �! 'K.� 0 " �  � $ �I�� " ( � 0 �XU�� 0 :  s �%�  X���  � 2 � � 2 � �M���t��� �D� " � � �Z� +��3�� � � ��� ���Z� ��� �Z� $1� 2 � " � � � ���[ #  � � �~" � � � �  �  ��� ���) � ��� � #é�! � �e #  � � �� ,� ���e ��3!7  #  � � �^ � $ � ) � " �� � ��� " � � � #���� �  �!6 �4+�� " 3�� �!"�0 � � �  � " � 2 +�� 0E� � ��� " � �=3��!�  $ � "�� � ��� ?=I�� 0 �!" � � #�( �!� ��� " � 3�� � � � � �  �=+�� ) � ( � " �C0 � �1� " �  �� �<0 � ���4� "��� ��3� #  � � � ) +�� 0 +%�  ) � ���  2 " � � �<� ���.( � " #) � � �<� ��� " � ��0 +�� �!��$ �!" � +�� "�� 0 0 � ��� �!� � � ���X� +�� 2 �   � 3�� � 2 " � � ��� $���� ��� � � ?
B �; ������� " #���� +��E���!�  7 � >�7 ��� 0 +�� ����� $46 ) � � +;� ��� �!� +� # � 3�� � �  � � � � 3��!�  '� " �& +�� � � � ) 6 +�� � �� � 3��!� 2 �   � 3�� #�� ��� #� $ � � "� ��3� � � ��� � � �<��� ��� � �;+��  ;3�� � �]��� ���;� �/��� � #+��  �  .� �<��� � #<��� � ) � " :  ? �C�C� � �  � ) � : ��� ) � +�� �C� $A� � 6  � � 2 � " � � ����$ � "/�! � "  t� $�� +��t � � �[ ��3!7  #  � � �%�E� +�� � 0 �!" � � # 2 " � 3�� � � ) � � �!3���" �  � � ( � �%� �=� +��� � �!" 0 � 7 � � ( � � ��4 �!" � � # ) �&��� �!6 �!+�� ( � ) � � +�0 � ����� " 0 � � � 0 � �  � ��7  � �!" 0 �� "C� " 2 +�� ��� �� � $ � ) � " � ?
H<+�� � �.� +�� " ��� " �'( � " � � �! �� �����! � " #<0 � " " �  2 � ����� ���  ) +��+�� ( �4� � � � �!� ��� � #<� �!� � � ��� �%� +��. � � 2  4� +�� �C� " �.��� 0 �   � " #� �E� +��.���  � � �E� ���%��� ( � � � 2 ��� ���C� $A � $ � ) � " � ) +�� 0 +�+��  ��� � ����� ��0 #�� ��3��E��� " �� � 0 �!" � �&��� � � �1� 2�2 " � � 0 +;� � � $ � ) � " �� � 0 �!" � � #;0 � �X3��z� �!� 0 : � #/� � ( � �A?'J=�  � � �M� +�� � $ � ) � " � ) � � +/���!� � � 2 � �D� � # � "  �� $.� " �! � ?&J=�  � � �X� �� �� +�� �=��� 2 � " �C� ����� ��� � � � � #E� " �! �  .� +���� � +�� " 2 � " � ?!K.� : �� �� ��� � � ?aK.� : ��� ����� ���!� � " ?ab= ��� � ��� �!� � �  ) +�� 0 +�0 � �

�Cb=b�cCd<`C� � ? F�G
•
da� ? u 74F�F<v ¶E· ¸ ¹ ºEF�w�w F



� � � +�� "=� ( � � ��3��!$ $ � " 7 � ( � " $ � � )�2 " � 3�� � �� � � " 2 � " +�� 2  &0 � �3�� 2 �!�=� +�" � �!� +E� �!� � ��� � � �E� �  � � ����� ��� 2 � "  � ����� $a� +�� � �!" 0 �t$ � "; � � ��� � �!" �  t� $�� +��  � 2 " � 3�� � �� ?��C� � � 0 � � �� ��� �!� +;" �  � �!" 0 �  �� �D � 0 �!" � � #�� �!��� �  �� ���1" � ( � � )  �� $� +��E0 � ���%$ " � �V�� � 0 �!" � � # 2 � "  2 � 0 � � ( � ?CJ=�  � � �1 � � 2 � �0 +�� 0 : � �  �  E$ � ".# � �!"�0 � ��� "  �r Q �!��� � "�� ���� � ��� � " s ) +�� 0 +2 � � ���'� �!�&� +���u wE���  �'� � : � � #� � 0 �!" � � #D$ � � � � ���  <$ � "�� +��2 � � � $ � " �%ß � � ��� �!� � � ß ��� ( � � � 2 ��� ��� 2 � " � ��� � �ý# � �-� " ���� ( � � � 2 � ���E# � �!" 2 " � Q � 0 �4�!����� " ?=B � 6  E� �  #� � �!$ $ ?A�A( � � �0 � � 2 � � >t � 0 �!" � � #�Q � " � � �A��� "�� > 0 �   � ( �;� ( � " � � ���  ;� $� ��� �  �� "�� � " ��� ��� � � � # ) +�� 0 +M� ( � "  +�� ��� )  �� +��D��� � # � � 2 � �1� �!� � ��� � � �!7 � � : ��� +�� ���  �� +�� �%0 � �X3������ ����� �� � 2 " � ( ��� ��$ � " ��� � � � �/ #  � � �g � 0 �!" � � #�5'� �&Q �! �� 0 � " �  ��� ( � � � 2 � "  &� ) � #�?
da� ) �A� ��� �<�%" � 3��!� � � �a� $C � ����� $C� +�� 2 � � ���  <" � �  � �%3 #U�� �!��@A+��!" " � � � ��� ���%��+�� ���C� ��� � +�� "  ) +���+�� ( ��� " � � �%� �" �!�;� +��<( �!� ��� " � 3�� � � � #�������3�� "  E� +�" � �!� +1� +��E� ��� � #  �  
) " � ��� � " ? @A+�� " �.�  .� ���.0 " �!0 � � �!0 � ��0 � 2 � ) +�� 0 +E � � �� .� �+�� ( �\� � ���8���   � ���\$ " � � � � �V� +��8��� � �� � " � � ����  0 �!  � � �<� �.��� � � � ) +�� 0 +<B ) � � � 2 " �  � ���A+�� " � ? @A+��!" " � � �0 � � � �� � +�� �8� +�" � �!� +^ +�� � "f" � ) ������3�� "~� $( �!� ��� " � 3�� � � � � �  D0 � � 0 �!� � � � �13 #1ha�!� @A" � ���&ã � ����>��  D� �    � 0 �!" �E� +�� ��H<� ����� )  ?=da� ) � : � � 2 � ����� ����� ����� � � ) �+�� ( �' � � ��� 3�� ( �&� 3�� �!�!+�� ) � +��' � 0 �!" � � #.� $��4 #  � � �M� "��� � ) � " : �  g� � � : � � � �9� +�� 2 " � 0 �   g� +��g #  � � �� � ��� ���  � " � � � "��! �  �C" � � +�� "�� +�� �1� +��EqCI�� ��� �!�  � � � �A�� � �!�! 2 " � 0 � � �!? @A+��!" " � � �! � � � �  �
B $E# � �*3�" � � : ��� ) �*� +��  �t������3�� "  X3 #Zã � ����>���  � " � 3��!� � � �Dr ���  2 � � �4� +��.$ � 0 �C� +�� �%H<� ����� )  4F�w�w�w� ��� H<� ����� )  d�@ � " � � ��� 2 � �ê� � � � � +�� " s �H<� ��F�¯Cß d�@E+�� ��Ü�F4( �!� ��� " � 3�� � � � � �  4� �<F�w�wau4r ��� � �.�  � +�" � �!� +
�C�!� �! ��� ��� # s �%� ���Z� +��M� � � ��� ���tã � ����>���  � " � 3��!� � � �A�*RA� �~j=� � �*+�� �å� Ü!?�B �~F�w�w�w��H<� ��F�¯Cß d�@%+�� ��ú�û.� ����RA� ��j=� �!ã � ����>.+�� �Xú���?
@A+��  �/������3�� "  ;��� #M� �]� � � � �.3��/� 0 0 �!" � � � ?�B%��� �!6 ����  2 �!� �.� +�� �%? @A+�� #<� 2�2 � � "&� �.3��. � � � +�� � #<� �<H<� ����� )  6$ � ( � �!" ?=j=� ) � ( � " �C�  <��� ��� � � ��� ��� 3�� ( � � ) +�� �'+��  %��� �3�� � �%���  0 �!  � � ) � ��� � #�� " � ( � � ) � ��� ����3�" � � ��� #���� � �  � � �r � ���.#;� ��� L � ��� ��� s �'�  �� +�� ����� ���D� $.� +��  ��� �����! � " #� 3� � " ( � "  M+��  X� � : � �[� ��� �M� 0 0 � �!����� +��X ��3� � � ��� � � ����  2 � " � � #%� �E #  � � �Z$ �!��0 � � � ��� � � � # ) +�� 0 +E�  � +�� 2�2 � �%� �� � 0 + 2 � � � $ � " �%�&� ��� ) +�� 0 +/$ � " �� �� +��D � $ � ) � " ��3��  �  $ " � � ) +�� 0 +E( �!� ��� " � 3�� � � � � �  �� " �  �%?aã � �=����� � � 3�� " � � � ?AB" � ( � � ) � �ê� +��~3�" � � ��� #ë0 � � � � � " �  � �ë$ �!��0 � � � ��� � � � #2 � 0 : � � �  ) +�� 0 +Z +�� 2
) � � +
H<� ����� )  MF�w�w�w
I�� " ( � " �2 " �  ����� ���<� �=3����%" � �  � ��� 3�� �� � 2 � "  � ��� $C�<� � ��� " � � � #� ( � � � � 3�� �;K.� 0 " �  � $ � 2 � � � $ � " �%�.3��!����� � ���;���  �E� $<� +�� ��3!7  #  � � �� ) +�� 0 +9� " �W��� � ��� �,3 #g�-�! � "[� "3��! � ���   ?�@A+���� �  �=� $a$ � � � �!" �  ��  b� �!� � ��" � �  � ��� 3�� � � � ����  & +�� ) ��3 #.K.� 0 " �  � $ �!+�� " � �r +�� � 2 � ß ß )=)=) ? ��� 0 " �  � $ � ? 0 � �%ß 0 � � � � � � ß ���  2 � � #�? �  2 T  � � � ¦â���â�iC ��3�� ��¦ F�F�i 2 � ¦ F s BM0 � �!���t� 2�2 " � > � ��� � � � #eu F�w ��3!7  #  � � �� '� ��H<� ����� )  'F�w�w�w�I�� " ( � " ?&@A+��  �'� ��0 � �!��� �!0 +g� +��  ��  �B ��� � " ��� �MB ��$ � " ��� � � � �gI�� " ( � 0 �  ) � 3 � " ( � " �V�C0 � � ( �VI�� " ( � "[U�� � �  -r �CI�U stU�" � � " � ����� ���äA� ( � " � ����� ��� ��ìCK.ã;U�� "  � "E� � 0 ?'da� ) �4� ��0 � � 2 � " � �'B� �!� 0 : � #�" �  � � " 0 +�� ����� �  �.� $& ��3!7  #  � � �� ) +�� 0 +1� " � +�� 2�2 � � ) � � +E����� ��� " �Eã � ����><���  � " � ?�I��!I��. � � ��� �%� �+�� ( �[ �!0 +W��� �  �/" � � ��� � #V� ( � � � � 3�� �Z$ � "
� +�� � "
û�? GU�" � $ �   � � ��� �'" � � � �  � �& ��B.�! � �1� +�� � "  ?Dí!� �X� � ��0 � �( � � ) � +��  &� �  �!+�� " � �r +�� � 2 � ß ß )=)=) ?  �! � ? ��� ß � �Aß 2 " � ���!0 �  ß  �! � ÿ � � ����>�ß � G Ý�â�ß

2 � 0 : � � �  ÿ 2 " � $ �   � � ��� � ß � ����� >�? +�� ��� s
B 6 �[ �!" �<� +���RA� �Dj=� � �aJ=� 3�� � �D� �&� � ?a� �  �  �� " �< � ��� � � " ?@A+�� ) � � � +�� 7 � ��T � �! ���!����� "XF�â�w�w 2 � 0 : � � �  ?<@A+��  ��� � �� 1� +�� �%3��  � �t� �;Q �! �%� +��  ; � � 2 � �;� ��� � #  �  ������ ��� " ��ã � ����>����  � " � 3��!� � � �1 +�� 2  ) � � +1� 2�2 " � > � ��� � � � #F�w�� � ���  '��� " �.$ �!��0 � � � ��� � � � #�� �E� +��'3�� ><� +�� �%K.� 0 " �  � $ � +�� 2  ) � � +%H<� ����� )  �F�w�w�w%I�� " ( � " ?!da� � � �A� +��  ��  �Q �! �=�0 � �!���g� $-� 2�2 " � > � ��� � � $ �!��0 � � � ��� � � � #�?*H<� � + � +��+��!����" � �� .� $A��� � � � � �� �� $a� � ���  .� $a � �!" 0 ��0 � ���. +�� 2�2 � ���$ � "=� +��  � 2 � � � $ � " �� � �.���!0 +%��� � 2 � "=� ��� � #  �  ) � �!� ��3���!�!7 � � ��� 3�� � ?�H<+�� �,� ������� �  *�Ò� �!� 0 : � ���-��� " � #0 � � 0 �!� � � � � �f� +�� " � $ � " � �*ã � ����>ý� �f� 2 � " 7 � � � ��� 0 7$ �!��0 � � � ��� � � � #%3��  �  �A0 � �D3��.( � � ) � �D�  �3�� � ���<F�w�� � ���  ��� " �4 � 0 �!" �.� +�� ��H<� ����� )  ��� ? �4� �C +�� 2  ) � � +EF�w�� � ���  �  1���!0 +
��� � � " � � � ��3��!��" � � � �  �  /� 2�2 " � > � ��� � � � #M� +�� � ���&������3�� "C� $� � 0 �!" � � #.� � � " �  &�  =H<� ����� )  ?
B $A� +��  .� ��� � #  �  2 " � ( �  .� � # � +�� ��� ��� � 6  .� +�� �C� +��  . � � 2 � � 7��� ����� �M0 +��!" ��� ���/� $�������3�� "  ;�  2 � � ��� � �   ?'@A+��  1�  ��� " � � #1" +�� � � " � 0�$ � # � ���D3�� 0 : � ���/$ � " � +A� ) � � +X� +���3�� ���� ���! &3�� � ���.� +�� �aU�� �!� @A+��!" " � � �a� ����BA� " �4$ � "�0 " #�$ " � �I�� 0 " � � �  &� ����U�� � � � ? ha�!�!+�� #�� +��& � � " � � ��� �a5 7 s

REFERENCES:I�� 0 �!" � � # Y�� 0 �! C�C" � � 0 � � �+�� � 2 � ß ß  � 0 �!" � � # $ � 0 �! ? 0 � �%ß ( �!� �� ß  � � �  ?  +�� ���
Ê ÂAl m;k�¼ µ l ¶ ¹ Ã1l m�¼ Ã Ë ´L¼ l n(µ Ã o·º4l µ Â�´aÃ ¼ P�l m m l O n(Ç Ê Â!ÃO ¼ l ¾!l n!k(¹ m�¶ k!n<N Ã�ÀAO ¸!n�oEk(µ ÌÂ&µ µ ´eÌ æ æ º�º�º�Ç ¶ ¿�N Ã ¼ Ç ¶ O P;Ç k�¸ æ ¸�m Ã ¼ m æ ¶ O n�ç æ
è�é�é�èëê�ìîí�ï�ð�ñëê�ò�ó�òëôåí�ê�ì
õ í�öÎ÷�í�ó�ø�í�ê�ùÁò�ð�ú£ï
Ulrich Schneider <ubws@gmx.net>û n�¶ Ãfl ntk·º�ÂAl ¹ Ã;k�´Cl Ã ¶ Ã£¶ ¼ O m m Ã m�¿�O ¸�¼DÃ oAl µ O ¼ p mo!Ã m�½�º�ÂAl ¶ ÂEm Ã ¼ ³ Ã m�µ O�¼ Ã P�l n�ozµ ÂAk(µeº'Ã�Â!Ã ¼ Ãbº4l µ ÂAl nü ×&×(ýXk�¼ Ã9P�O ¼ ÃEÃ Pr´LÂAk(µ l ¶ k(¹ ¹ ¿�¹ l n(½�Ã o�µ Oz½!l n�o(¼ Ã om ´Cl ¼ l µ m�l n»µ Â!Ã�k�¶ k�o!Ã P.Ã P�l ¶�k!n�o/m ¶ l Ã n(µ l ÀAl ¶zº4O ¼ ¹ o&Åµ ÂAk!n5´aÃ ¼ ÂAk ´Am�µ OgO�µ Â!Ã ¼þ´L¼ O À!Ã m m l O n!k(¹tm Ã ¼ ³ l ¶ Ã m¶ O P�Pb¸!n!l µ l Ã m4m ¸�¶ ÂEk�m�µ Â!Ã Å�k�Â!Ã P;Å!k�¶ ¶ O ¸!n(µ k!n(µ m�k!n�oP�k!n!k�¾�Ã P.Ã n(µ;¶ O n�m ¸(¹ µ k!n(µ m�Ç�Ù&Ã ¼ Ã1l m�m ¸�¶ ÂMk�´Cl Ã ¶ Ã Çÿ n à O ¿�Ç��<oAl o&Ç�È<k�¼ n!l n�¾(Ì'oAO nCp µ µ ¼ ¿�µ Â!ÃDÃ É ´aÃ ¼ l P.Ã n(µº4l µ Â:µ Â!Ã�¶ k�¼ Ç
B �t� +��10 � �!"  �;� $� � �!� # � ��� 2 + #  � 0  1� ���;�  1� $ $ � 0 � � � � #� � �!� +��%� +�� �E� � � �!� �t��� � " � � � �t�  ; � � 2 � #
r � ���M��� � ��� # s�! � �%� ��0 � � �A� +�� ���  ���� ) �E� �<û�û ¯C?!ha�!�=� ( � " # 3�� � # ) +��� ��0 �
+��  
� 3� � " ( � �* � �!��� ���  
� � 2 " � 0 � � 0 � ��0 � �!"  �  ü ) � " : � ��� ü ) � � +�� +��  & � �!$ $ : ��� )  &� +�� �!� +��  &�  &��� �!� " �!� ?
K'#�� ��� � ��� � � �;�  E��� ) � ��� � � �&� +��E� " �!� +;� 3�� �!� ) +�� �.�  " � � � � #M��� ��� ) � � +]� � � �!� �tdaFM3�� $ � " �/� �  ;" � ��� � �� /� " �� � : � ��� �����! � ��$ � "C0 � � � � ��� ?
�C ) �&� � � : ��� ) � � � �!� ����� � " � � � ���  ���� � ��� #.�! � ��$ � " ? ? ?
® ��� : � ����� 0 � 0 " � � �*3 #D � � " " � ����$ � "�� > � � 2 � ��# � � +��!" ��!����� "C� � ?�r ��� ����� +��&0 � " 2 � � Ä 5 J=� " �� � � ���AcC" � � 2 s
RA� � � ".SA� " �  � ��0 � ����� ���  �� ��� +��  <� � 2 � 0<ü B�+�� ( � 2 � >�� $��� : � ���'� 0 �&0 " � � �
r ) � � +��4� � � ��" � 0 � 2 � s � $ � � � $ " � �&� �'� � � :

�Cb=b�cCd<`C� � ? F�G
•
da� ? u v�F�G�v K.� " 0 +�F�w�w F



� �'� +�� �M� $ # � � ) � ��� � ü+�� � 2 � ß ß )=)=) ? " � � � " � ��� Q �!� # 0 � " �  � �A? 0 � �%ß " � � � " ß � 0 � 0 " � ��%ß 2 � > ÿ � 0 � ÿ 0 " � � �%? +�� ���

®W2 �!� � � ��� 2 � � 0 �  M� $�0 +�� � : � �[� ��$ � ";��� : � ���t� � � � � �+�� ( � " 0 " � $ �  4r 3��  �!� ��� � ��� � � ���M$ � � � "  Ä s
® � ) � " � � ���%� ��� � " � ��3��  � �� < ��� +�� ��3�� 0 � �! ��� $C� �  �� � )( �  0 �  � � #,# � �e� � �]�ér ��� � " � # st� ��$ � ��� � � #g� �!" ��� ������ � �  � " � �%?�B � 6  1� � � �t$ �!�
� � ) � � 0 +
� � � � � � 2 � 2 � " 73�� � �  &$ � � � � � ���'� ��� �!$ � "a��� ���!� �  ?
® � ��+�� � � ����� �  �$ �����  �3�� 0 � �! ��� ( � " # 3�� � # ) � � �&��� : �� # �  &� �.# � �<� > +�� � � ��� ?
® $ " � � L � ���D# � �!" 2 � " � ��� " 6  �0 +�� � " ) +�� � �D+����  D +�� " � � #� 3� � ��� ?
® $ � "4 � �!� " � � ��� ) � � � "'� ��� � ?!B $!# � ���! ���< 2 " � #�7 3�� � � � �# � �%0 � �< � �!� " �!$ �!��� #�� 0 � 2 � � � � " �� &� ��� �4�'3��  � � ) � � +��� � " � � � �A? K'#.� � � � � ���&$ � ( � " � � � � j=� � ��� " 6  &� 0 � 7 � � " " � ���  
® � ��� ) � " �!� ��� "  +���� � � � )  
® � �  .��� 0 �.$ � "&0 � � � � ���.��� � � �<3�� � "�� �E��3��  � �E� $ ) � � � "� � ) +�� 0 +�� +������ � " � � � �E�  2 � �!" � �Dr ��� �C���!0 +�$ �!�E� �� � � : � � � 3��!�!� " � � �!$ �!��� �'��" � � : 5 J=� " �� � � ���AcC" � � 2 s
® U��!�%� �M�/" ��3�3�� "� �!" � � 0 � ��� � � ( � ) � � +t�;+�� �%��� �r  � �!  � � � s! � �!0 : � �%� ���4� $!� +��4$ � ��� � "  ?�U��!�a� +��4+�� ���� �*� �-� +��[� � � �!� �V��� � " � � � �-� ���V� +�� �A��� �*� +��� ��� L � ��� ����� $'# � �!"%$ " � � ���� �' ���  +;# � �!"Eü $ � ��� � " ü
) � � +%�.+�� ����� " ?�r H<�  'J=� ���   � ��s!SA� ����� ��� � ¯A� � 2 � ���� ��� ) +�� 0 +�$ � ��� � " ? ? ?

® cC� �C� 2 � �C� $!3�� � � � ��� ) � � � "&� ��� 2 � �!"& � ���.��� � " � � � �� �<� � ? í!� � ) � � � ) � � 0 +�� +��&���  �  &� $�+�� � �  +�" � �!��� ���'� +��$ � � � " ?!B � 6  .� � � �E$ �!�E� ��� �  �C+�� ) � � ���4# � �D0 � �E � � ��� � � 0 : � ���'�4$ � ��� � "C� ��� �'� �A74�40 � � � $ � � � � ���.? ? ?
® cC� �&� 3�� �!���%� � � � "4� $C � � 2 3���3�3�� �� � � �!� � � �D+�� ��� ���2 � �!"M� 3�� �!�1�Z0 � 2 $ �!�D� $�� � � �!� ����� � " � � � ��� ��� � ?ha��3�3�� �  &� �'� ( � " # ) +�� " � Ä r H<�  &J=� ���   � ��s
® ha" � � : �1� � � +���3��!� 3A� 2 �!�<� +���$ � � � ��� ���<� ��� ��� � � �!� ���� � " � � � ��� ����� �!" ��� �!� �A? ã � � :  &0 � � � Ä r H<�  &J=� ���   � ��s
® U��!�'�E� � � � � ��3�� �&� $=��� � " � � � ��� ���E0 � � ) � � +�� 2 � �  � � 0 ��� 2 � �<� � �!?'H<�'�! �&�.U�" � ��� � �  'SA+�� 2 0 � �A? �C$ � � "A# � �2 � �!"'� ��� +������ � " � � � �� � � �A� +���� � �!?%@A+���� � � ) � � � 2 � 2� $ $ ) � � +��'3�� � �M� ����$ � #.� $ $ ?�r J=� ( � ��j=�!� 0 +��  � ��s
® ha� � ) � 2 ��3�� � � � � �A?EU��!�C� +��.� ��$ � � � � �<3�� � � � � �E� �E� +����� � " � � � �A?<B � ) � � ����� $ � � � � ��� +�� �%� � : �'� �a� �!�A� ���<� � ) � � �� ��$ � � � �&�  &� � ) � " �� &� 2 ?�r J=� ( � ��j=�!� 0 +��  � ��s
® �� � 3�� " � � �%$ " � �4$ " � L � �%� �%� � � �!� ����� � " � � � �% +�� � ��0 � ���� ��� � $ �D� � � � �X� $&# � �M� +�" � ) � �.3�� 0 : � ��� ��� +�� ) � � � " ?r U�" � $ ?��C� � �  �ã � � ��� � ) +������ ( � "'� " � � �E� ��� � 2 ��3�� � 0 ��3��!��! � �1� ) � ����7 � 2 $ " � �D� $&+��  �0 +�� � ��" � �1� �� � � � �!��$ � "��� ��� �� � " � � � � ��s
® Y�" � � L �<�E0 � ��� $= +�� ( � ���%0 " � � �*� ����� +�� � 2 � � �C� +��0 � ��� ) � #%$ " � �]� +���0 " � � �%?�U��!�C� +���0 � ��� �   .0 " � � �

� ��� �E � ��� � ��� 6  E0 � " ?tã � �4� +��E� ( � �!7 � � : �E+�� � �4$ " � �� +���0 � " 6  � � � � � ���1� �M� +��� �!�M��� $ " �  �<� +��� +�� ( � ���0 " � � �%?�F10 � �� ) � � �&$ � � �&� �/� ��� � " ��0 � " ?'r SA� �!� � � "%SC?j=� ��" #�� � " ? s
® Y�" � � L �%��3�� ��� ���D� ��� � � �!� ����� � " � � � �1� �����! �%� �4� �+�� ����� "C�4��� � � ?�r H<�  &J=� �����  � ��s
� ×An�oLÀ(¸�¼ Ë O ¸�¼ ² Ã ¸(µ m ¶ Â!Ã Ë m ´L¼ k�¶ Â!Ã n&À(¼ Ã ¸!n�o�m»Ì 7 7 � ���
j=� " �4�  .�� ��� � ��� ��� 0 ��� � �.B ) � � � Q �! �&� �!� � � �!ü H<� "&+�� 3�� �+�� � "9��� 3�� ��3�� ��� �!0 +�6 ���9�C� ) � �����!���8� ��� ��� 0 : � ?äA� � � ��� � � 0 + ) � � � � � � ) � "V� � ��� ) �   � " � � $ �!� � � �-U�ä�@a7Y�� �  0 +��
r SA� � � s��!��� � ";J=" �!0 :  � � L � �[�!���Z��� ���[� �  RA� : � � �]+�� 0 +� 0 +�� � �=� �A?DK.� ���C�!$ 2 ��� 2 � �V+�� 3�� � ) � "� � � ��� "'���!"��<3�� "&� " " � � 0 +�� ?!J=�  ) � � � ��+�� 3�� � ) � "'� ����� �SA� � � $ � �  0 +��.0 ��?!+�� � 3E��� �aH<�   � "&� � $ �!� � � ?!�!���E��� ����0 �u w�w�7[F�w�w[����ã daF*L �!� � � � 3�� �V�!������� �VJ=� 0 : � �� �  0 +�� �   � �A?CB �*J=� 0 : � � ) � "�� � ��ã � 0 +�� �����  ) � "�� � �Y�� +�" " � � ( � ��� � �/r ���!"]��� ��� �!  � " �[R
	 +�" �*� +����*��� �� � � � ��� � � 0 +�� �/`C� ��� � � � � �� � � L s�� �  � � 0 : �%+�� � � � �A?4J=�/��" � �
) � "[� � �ecC�������  � 	 2  � � ?XäA� � � ��� � � 0 +é � � � � �W�  V3�� �äA" " � � 0 +�� �%���  .äA������" �!0 :  �r ) �  .� �!0 +E� ����� "&��� "&+�� � � � � � �E � � � � ��sA��� �EI�� � 2 $ � �E" � �! ��" �!0 : � �E�!���%��� �.RA� : � � �( � �]H<�   � "  � " � +��a+�� 0 +�� � +�� 3�� � ) � " ��� �A?AäA <+�� ��� 3�� "��� �<� �  � ��� � �<I�0 +�" � ��3���� 0 : � ��� 3�� � " �   � �A?�J=�  �H<�   � "� � ���VL � � ��� � 0 +9 0 +���� � �X" � �! V�!���9��� �VRA� : � � �V�  �� ����� " +�� ��3��  'L ���]û�?�I�� � 0 : r 0 ��?�G�w ��s!� � $ � � � � �A? üCr @A+�� >� �'K.� " : �! &I�� � ( �&� ��I�� �!� � � � " � s
j=� " �&�  '� ��� � +�� "e� �!� � � � �C '� �<� � 2 � � # � �'� $�� +��'Y�" � � : � � �B �� � � � �!� � I�0 � � ��0 � K.�! � ���å� �çU�+�� � � ��� � 2 +�� ���U�� ���� # � ( � ��� ���.B<+�� �M��� � #X� 0 0 �  � � �� 1� �/�! �1� � � �!� ���� � " � � � ��� ��� �!"Cj=� �AiDSA� � �� +�� ) �
qC���%� +�� ��� ) �%�! � ��� �E����$ � "� ��� � � � "�� " � � 2  ) �  E� �$ " � � L �.�<� " � +�� �]0 " � 0 : � "'� ���%� +�� ��� � �C� � ?<@A+��4( � 2 � "  " � � � �  � �
� +�" � �!� +t# � �!"���� �!� +]� ���]���  �/� " ��� �!� � ���" � ��� � � 0%� ����� �4" � � � � #���� �  %� � ��� � � � � �<# � �!"�� �  � � 3��!�� ÄqC$A0 � �!"  � � ) ���! �!� � � # ) � ( � �%� +���0 " � 0 : � "&� " � �!���4Q �! ��D� � � � � �E3�� $ � " ��� � � � ���D� �*� ��3��� �!" �E���D��" � 2  �� $'� +��" � � � � # 0 � � �8 � �!$ $[� � ��� � " ?[r @A+�� > � � � � � 2 � �   9� �U�+�� � � ��� � 2 +�� � s
@A+��  & � � " # ) �  &��� � � � ��� �'���&� � � � Y�� "= � ( � " � � # � � "  '� �!"I�� 0 � � � #D� $�U�+ #  � 0  %I�� �!��� ���  %0 +�� 2 � � "�+��  %� ��� � " � � � ��� �( �  � � � ���� � �!��� ���  ) � � +X�1 2 � 0 � � 0 �!� � "E� � � �!� �/��� � " � � � ���� 2 � +�0 +�� " � � ?
@A+���� � " ��ü ��� 2 � +�0 +�� " � � ü��  <�! � ��3�� 0 � �! � ) �<+�� ( �<�� � " � �%� > � " � ��� � #����!" � 3�� � 2 � �  � � 0%� " �  +10 � �1$ � � � � � ) � � +� 3�� �!�<Ü�wX0 �9� $ ) � � � " ?.7��C$ � � "D�; +�� " �% � $ � #X� � � : �$ � 0 �! � ���4� �%� +��4" �!� �4� $!daä�`CäAR�� � � +�� � #� � � � � ���.�4( �   � �0 � ��� � � ��� ���M� � � �!� �Z��� � " � � � �A� ) �X�! �M�
� � ��� 7 ��� 0 : � ���� � � �4$ �!����� �4� � 2 � �!" 2 � " +�� 2  �+�� � $.�1� � � � "�� $.� � � �!� ���� � " � � � �<� ��� �4� �%� " ��� ��� " #�F<� � � � "= � ���.3�� � � � � ?4@A+�� � ) �� � � +�� � #� 0 " � ) � �%� +��40 � 2 ��� ���<��" � 2 � �a� ��� �4� +�� ) � � � " Ä�7Y�� "� � ( � " � �t � 0 � ���� �M� ���,0 � �e+�� � "�� +��-3�� � � � �� > 2 � ����� ��� Ä]@A+�� 2 " � $ � " � ��� � � �V� " � � ��� � � � � �þ� $W� +��2 � � # ��� "  1��� : �  /� +��13�� � � � �/� � ��� � ��� � "�� ���
� � ��� � " �" � � +�� "<� +�� �/�D��� " �D 2 +�� " � 0 � �'� > 2 � �� � � �A?Zj=� ) � ( � " �� ( � ��� �!� � � #�� +�� 2 � � # ��� "  �Q �! ��0 � �!6 �.� � : �D� ��� � # ��� " � �� ���;hCq=qCK�Ät��� �!� � �D � � �  $ # � ������� � � ��� � � � �A�& � ����� ���
) � � � " � ��� � " � � � ��( � 2 � " � � ����3�� �  '� $ 2 � �  � � 0'+�� � +<� ��� �4� +��� � " ?!7.@A+��.+�� � ( #%���!� # 2 � �  � � 0�0 � �E � " ( �  �� ����� " � 0 �C� +��

�Cb=b�cCd<`C� � ? F�G
•
da� ? u 74F�Ü<v ¶E· ¸ ¹ ºEF�w�w F



ü  +�" � 2 ��� � ü4� 2 ) � " �� �=� �4�  �� � �  E � $ � "<� +��  ) � #�( � "  �! Q �! �! � � � � ���'� +���3�� � � � �&� ��� +��&� " �   &� ����" �!����� ���'� ) � #�Är 2 � 0 � �!" �-u � 2 � 0 � �!" �ZF!5E@A+�� >V� �[äA� " ��ha� � ��� � � �/� �H<�  0 � �� � ��s
ã � " " #EH<� � �� � � � �� � ���&���<� +��%$ � � � � ) � ��� �!H<�%+�� ( �%� ) ���� " �&��� ���  ) �&�! �&ã daF�$ � "C+�� " �&� �AqCJ=b&�
u s'@A� : �D��6 " � ���  +�� � � � " 6=r �! � �1� �D��� ��� �� � " � � ��ã � ��L 6  ã � ) 3 # 2 � � 0 � ���%� ��� � ����� ������" � ���%� " � �!���D� �E�=S� � � 0 � " � ��� � ��� �
� ��� ���%3 # ) " � 2�2 � ��� ) � " �E� " � �!������ � ����� +�� ��� " � �E0 � " ��7<� # 2 � 0 � � � #�u ��7 F�w<0 �Z+�� � +E� ���G%0 �Z� ����� � ��� � � " �a7<� +��'�C�A" � ��� ) � � � Q ��� 2 � ��� ��� +��� � " �C�E 2 � � �=�C�C" � ���E� ���D����� ��0 � �����!0 � � ���%" � ��� ) � � ���� �.��� ( � s'� ���1��� ��� �� � " � � ��� +�� �.� +��<�C�'" � ��� ) � � �Q ��� 2 $ " � �M� +��&��� � ��� � � 0&" � 2 �!�  � � �A? da� ) 0 +�� � � � +��=�C�" � ���1� �Mã daF!?4RA� 2 � � �<� +������ ��� �� � " � � � � �M� ���/� +��" � ��� ) � � ��Q ��� 2 K.b�SAjM+�� � +�� "<r  � ��0 �%� �  %" �  �  � � ��0 ���� 0 " � �  �  & ��3� � � ��� � � � � #.� �A7 F�w�w�S!s
F sM@A� : �.��� +�� � ) � � � � �%��� � � �!0 � ��� � 2 � � ���=��� ) � ) � " ��r � � � � � �;��� � � �4$ �!����� � ) � � � ) � " : s ?'Y�� � �4� � ) � � +Xã daF!?H<� � � ?!qA> # � � � ) � � ��0 � ����� �� �.� �!�a� $!� +��4� � "&� ���<��" � 2$ " � �]� +��.� � 2 � $!� +��.0 � ��� ?�j=� � �<� +��.� � 2 � $A� +��4$ �!����� �3�� � ) � � �<� +�� 2 � � �  '� $��4 � " � ���'��� � ��� � ? @A+��'��" � 2  &� $� � � �!� �]� > # � � � ) � � �%� � ( � � � � �X� +�� " �tr � $%� +��X$ � � � �]�   � " � ���4� ��� �!� +�s�� � ( � ���4�4" � " �&� � � ����� ��� �� � " � � � � ��� $
2 � " � ��� � ��� � �  �%?-r @A+��  \��� ���\�  \0 � �!" � �  #f� $I�� 3��  � � � �;¯A�!+��A� � �  �'� �AqCJ=b&? s

Y�� �!"� �!� � �  � � � �� '3 #'@aqCKMK.B ã ã äARCr �C� "�Y�� " 0 �'RA�  � � " 0 +ã � 3�s �r u s�I�� � " �4�� +�� ) 3 #D � � 0 : � ����� ���%� ����� $=( � " #D$ � � > � 3�� �� ��3�� ����r � ? � ? ��� � � � >�� "�� # � � ��s!��� ) �%� ��� �4����� ) � " 5�� +��+�� � �C� $a� +��.� ��3�� ��� ) � � �!0 � �! �.ã daF%� �� 2 " � #%� �!�C� +��� � +�� "<� ���1� $'� +���� ��3�� ��� ��� ����# � �/0 � �;��� " � 0 �.� +�� 2 " � #�� �A� +��&� �!��� � ��0 � ?&�C$ � � "=� +��' ��3���� " � � ��� ����� $� +��<� ��3�� ���%�  %0 � � 2 � � � � � #�$ " � L � �1r � ���D� +��< 2 " � # � ��� � � 2  s ��" � ��� ( �;$ " � �é� +��/��� ) � "�� ��� ) +�� 0 : � +��$ " � L � �t� ���M� �t�/� � 3�� �1� ��� ) � � 0 +t� �<3�" � � : � ��� �2 � � 0 �  ?r F s H<" � 2 �.� � ��� 2 � � 0 �'� $!� � � � >�� ��3�� ���4� " � �!����� �  � � $!� ��� � � 0 : � +�� ) +�� � �D� +�� ����� ��� ������� ) � "%� $4ã daF;�!��� � �0 � � 2 � � � � � #�$ " � L � �A?�RA� ��� ( �E� ��� 2 � � 0 �E� �;�D� � 3�� � �� ����0 � ��� � ���!� ) � � +D� +���" �  ��� $A# � �!"4 +�� ) ?��C$ � � "4�$ � ) ��� ���!� �  �A� +���� ��3�� ��� ) � � �a � � ) � #E � � " ��� ����� ( � � � ��� � � ���  &0 " � ) � � ���'� 0 " �   &� +��&� � 3�� � ?r G s�I�� � 0 : $ � � ) � "  '� �%ã daF�� ����� +�� �<0 " ����3�� �'� +�� �t� ���.#+�� ���!5�� � " � �4� ���  .� � : �40 � " ��� � � � �� 4� " �'3��  � ?<I�� �!����  � � 2 � � � 3��!�!� +�� : � �� &� � ( �&� � ?r Ü s�B�$ " � � L ��3�� � � � � �� �A�  �# � ����� ��� � � �A�!3��!�&� �D�%3�� � � � "
) � #�?&ha� � ) � 2 �D3�� � � � � �;� ���1 � � 2 � +��D� ���1� $'� +��3�� � � � � �%� ( � "=� +��'� 2 � �<� ���<� $��.� �  �A� ��3�� ��� ��� 2 � � 0 �� +��40 � �  � ��� ����� �<����� ) � "=$ �!� ��� $�ã daF!?.í!� �!"C3�" � � � +� ��� +���3�� � � � � � ) � � �C � � ) � #�� � � �!� $ #Dr u w�7Au �E��� ���!� �  s ?H<+�� �X� +���3�� � � � � �/�  D0 � � 2 � � � � � #1��� $ � � � � �!�'� � $ ��� +��� �  �'� ��3��<� �!�'� $=� +��%��� ) � ".� ����� +��<� �!��� � ��0 �<0 � � � ��# � �!"C� � � �!� $ � � �.3�" � � � +�� ��� +��'� �  �!� ��3�� ?�@A+��&� ��3��
) � � �=$ " �  �'� 2 �a3��!��# � �10 � � ) � 2 �%� +��<$ " �  �'� $ $ ) � � +# � �!"4$ � ��� � "  ?�RA�  ��� +���� �  ��� ��3���� �D�<3�� � : � " �!� ����  &� � ��� 2 �   �  � � +���3�� � � � � � ) � � � � ��$ � � � �&� � � � �A?

Ê ÂAl m/k�¼ µ l ¶ ¹ Ã1l m�¼ Ã Ë ´L¼ l n(µ Ã o·º4l µ Â�´aÃ ¼ P�l m m l O n(Ç Ê Â!ÃO ¼ l ¾!l n!k(¹ m�¶ k!n<N Ã�ÀAO ¸!n�oEk(µ Ì

+�� � 2 � ß ß )=)=) ? 2 + #  � : ? �!��� 7� �!�  3��!" � ? ��� ß Ô ��3 )  ß ��� � " � � � �A? +�� ���

ÏÎ�8}��~	�}X�
�,�~� À }X�� ë�z�
The New Scientist’s Experiment in Open Content Licencing

INTRODUCTION

cC� � ��� ��� �  &� " � ) � " � +���� ��� #�? I�� ) + #.� " �'+�� " ��+�� � ��� �� 2 � " � � � "  *� � ( � ���V� +�� � � ) � #W$ � "Z$ " � � T � � � �g� �!"� > 2 � " � ��� ���!� �'$ � ����� �!�! � #  'cC" � +�� �Mã � ) � � �
B Y
íAqCb�6 `Cä�haäAäAdV� �t�
0 � � 2 �!� � "; +�� ) � �[" � 0 � ������ ��� +� '# � ����� � +��C+�� ( �� � � �E� � �!�� +�� � #% � � ( � "&��" � � :  0 � � ) � � +<�." � ��� 7 2 �!� ��� � � �4� ����� +�� ) � " �� 4ü � 2 � ��0 � � � ü!� �� +��4 � ��� ?�B �� � ���.�  4��$ � L L #<��" � � : � +�� �a� �  � �  '( � " #����!0 +� � : �'SA� 0 � 7 SA� � ��? qC"C�  &� �!U�� 2  � T
@A+�� " � 6  � � ��� � +�� ����� �  � ) " � � � � �/� �;� +��D0 � �A�&� +�� �!� +A�) +�� 0 +/ � �  D� +��D��" � � : � 2 � " � ?'B �� � #  �ü 0 +�� 0 : � �!��� +�� � �!" 0 �'� �a� 2 � ��0 � � ��? 0 � �<ü ?�cC�.� �.� +�� �!H<� 3%� ����" �   '� ���# � �A6 � �. � �1 � ��� � +�� ���;� +�� � 6  ���� �%� ( � � � � 3�� �1� �
SA� 0 � 7SA� � � 6  ) � 3� � � � ��� "�U�� 2  � 6  7 7 � +��'" � 0 � 2 �4$ � "�0 � � ��? Y�� "�� +��$ � "  �&� � ���<� ( � " �!# � �10 � �D��� : �<� +��<" � � �=� +�� ���%� ��# � �!"� ) ��+�� ��� ?
q 2 � �!SA� � ���  .� +�� ) � " � ��6  .$ � "  �=ü � 2 � �E � �!" 0 � üa0 � �� ����� "2 " � ���!0 � ? h!#.0 � � � � ���'� �!� 2 � �� � �!" 0 � � � �  ���� ���!$ � 0 � �!" � "C�   � # � ���]� +�� ��� �� � " �!0 � � � �� 
$ � "/��� : � ���]� �1� " �
$ " � � � #� ( � � � � 3�� � ?��C� # 3�� � #�0 � �D��� : �<� +��<��" � � : �a� ���D� � # � ���0 � ����� ��� $ #�� ����� � 2 " � ( �'� �<� +��&" � 0 � 2 �'�  '� � ���'�  '� +�� #��� � � �!" � � � �  ��� +�� � "4" � 0 � 2 ��� ��� ��� +�� 2 ��3�� � 0���� ��� � �A?��C ��) � #�� $���� � ���'3��! � ���   4� � 6  '" � � +�� "=�!���! �!� � 7 7 � +��4SA� 0 � 7SA� � ��SA� � 2 � � #���� �  �!6 �'��� : �E�D+�� 3�� �4� $&� � ( � ����� ) � #2 " � 0 � � �! &0 � ����� " 0 � � �  � 0 " � �  ? ha�!�!� +�� � 6  &� +�� 2 � � ��� ?
q 2 � �!SA� � �.�  4� +��'���  � 2 " � ��� ��� ���a � � ��# � �a� +�� �A��� � ��� 7" �!����� ����3�� � � � �43�� � ) � � ��" � ( � � 2 +�� � �  � 2 +�� �  �� �� � $ � ) � " ���� ( � � � 2 ��� ���C+��  � 2 � � �=� ( � "&� ��� ��� +���" �  �=� $a� +�� ) � " � �!?H<+�� �C � � " � � �%�  ���� � 0 +���� 0 � �!��� 3�� � ��� ( � "&� +��43��  � ) � #� �/��� 3��!�/0 � � 2 �!� � " 2 " � � " � �� ;�  ;��� ( � � � 2 � ���X� ��� �/�2 � � � � � 0 � �a3�� � � � �<� ( � "�� +��<� ) ��� "  +�� 2 � $ : ��� ) � � ��� �%� ���+�� ) � �&�  ��! � �!�A3�� � ) � � ��� +��  � ) +�� 2 �!��� +�� � ".$ � � � +�� �� +���$ " � �<0 � " 0 �!� � � � � ��� $=� ��� �  <� ����� +��  � ) +�� 2 " � $ � ".� ����  � � ��� � ��� +�� �*ü � ��� � � � � 0 � �!� � 2 " � 2 � " � #�ü ?Ada��� ��� : ��� )  ) +�� ��� +���� �!� 0 � ��� ) � � �A3�� ?aha�!��� �D� ) � " � ��� $=� " � ) � ���� 2�2 �  � � � � ��� �E0 � " 2 � " � � � 2 � ) � " �C" �  � " � 0 � � ( �%� ��� � � � � 0 � �!� �2 " � 2 � " � #Z" � � +��  t� ���[� � � 3�� � �  � � � � �A��� 2 � �* � �!" 0 �t�  � ��� " � � ���[�  Z� 2 �   � 3�� �Z� � � � " ��� � � ( � ��� 2 � � � ��� � � � � #2 � � � ���C��� � �� �� $a$ � � +�� � ����3�� 0 : ? �C���%# � �A6 " ��+�� � 2 � ����� �� �  �!� �  =( � � �!�&" � � +��!��� ) ?
@A+���� 2 � �D � �!" 0 �.��� ( � ��� ����� " � � � ��� � � �E� �/u ú�Ý�Ü ) +�� �0 � � 2 �!� � "� 0 � � ��� �  �.RA� 0 +�� " ��I�� � � � ��� ��� �!� �4+��  �Q � 31� �K.B @X� ���/ � �.� 2 � +��DY�" � ��I�� $ � ) � " ��Y�� �!����� � � � �A?�j=�  � � � ) �  /� �/0 " � � � �/+�� � +!7 � �!� � � � #M � $ � ) � " �/� +�� � ) �  $ " � � � #.� ( � � � � 3�� �'� �'� ( � " # 3�� � #�? I�� � � � ��� �!6  &3�� � $ ) �  ) � � +0 � ����� " 0 � � ��0 � � 2 � ��� �  1� +�� �% ��� � +�� "D� +�� � "D � $ � ) � " �) � � + 2 � � � ���  ;� ���t0 � 2 # " � � +��  ;� ��� : � � 2 � +��; � �!" 0 �0 � ��� 7 7 � +���� " � � � ��� � 2 " � � " � �%� ) " � � � � �M� �M�;0 � � 2 �!� � "� � ��� �!� � �/ �!0 +Z�  XSaÞ Þ 7 7 �t0 � �  � � #
� �!� " ��� �
 � 0 " � � ?I�� � � � ��� �; � ) � +��  D�  ���� ��� � � ��� ?�B ��� � ��� " � � � � 2 � � " 7� �!� � � � #�� 3��!� 7 " � ����� �< � $ � ) � " � ? �C��� ) � "  � � � �!0 +�� : � ��� $ $

�Cb=b�cCd<`C� � ? F�G
•
da� ? u v�F���v K.� " 0 +�F�w�w F



� +��[$ " � �*$ � � ) � $/� ��� �  ?1I�� � � � ��� �,$ " � � � � �-� +�� �M� $0 � � 2 �!� � "� 0 � � ��� �  �  D0 � �!� �����D� � ��� � "<� � � " �;$ " � �W� ���� ��� � +�� " 6  W0 � ��� �M� +��W� " �Z� $ 2 " � � " � ����� ��� ) � �!� � � � � ��� � �4r da� ) I�0 � � ��� �  � �Au F�J=� 0 � ��3�� "4u ú�ú�Ý!� 2 Ü�F s ?
I�� � � � ��� �!6  ���� ( �V" �  � ��� � � �g" � �!���g� +��V0 � � 2 �!� � " 0 � � ��0 �<0 � �����!��� � #D� ���D��� ) � +�� " �%� " �%� +�� �! � ���� <� $ � ��� � � " 2 " � Q � 0 �  ?�@A+��% � � ".� $�� +������ ( � ��� ���'�  <ã � ����>��� ��� 2 � " � � � ���' #  � � �M0 " � � � � �.3 #�Y�� �����  +� � �!��� ���!ã � ���! @A� " ( � � �� �� �D� +���� � " � #1u ú�ú�w  <� ����� �� � � � � � ��� �D� " � �!���u Ý.��� � � � � ��0 � � 2 �!� � "  ) � " � � ) � ��� ?
H<+�� �g � �  \� 2 � �� � �!" 0 �\ � $ � ) � " �ý� 2 � " �g$ " � �0 � ����� " 0 � � �A � $ � ) � " ���  �� +���$ � 0 �=� +�� ��� � 6  �$ " � � �A� ��3�� � +� +�� 2 � � � � � 0 � �C� ���D� +��%� 0 � ��� ��� 0< � �� � ?aB $a# � � ) � ���'� ��! ����0 � ����� " 0 � � � 2 " � ���!0 �� �!0 +;�  EH<� ����� )  EìCU1� "K.� 0'qCI�ìE# � �%+�� ( �'� � 2 � #.�.$ � �'� ����� � " � �'� �4� 3�� ����3 #�4� � 0 � ��0 �&� +�� �A � � 2  =# � �%$ " � �X��� ��� $ # � ���'� "= +�� " � ���'� +�� � $ � ) � " � ?&ha�!��� $&# � � ) � ����� ��" �!�/ã � ����>1� "%� ��� � +�� "� 2 � �< � �!" 0 � 2 � 0 : � � � � # � �%0 � �%���4 � ) � � +�� �!� 2 � # � ���.�2 � ��� #�7 7 � � � +�� �!� +� � ( � " � �C0 � � 2 � ��� �  ) � � �a � � �!# � ��� +�� � $ � ) � " �'3��!����� � � ) � � +E � 2�2 � " �a � " ( � 0 �  ? í!� �E0 � �E� �  ���� ��� $ #D� +��% � $ � ) � " �%� �1� � # ) � #E# � �;0 +�� �  � �C0 � 2 #D� �� ���� +�� " �&� � ) � � +�� �!�!" �  � " � 0 � � � �� ? @A+��  '$ " � � ��� �M� 0 �  &�  � �%� 2 � �E� � ( � � � � � � �!7 7  � ���. � #�0 +�� � � � ��� � 7 7 � ��� �  .�! � "  � �1��� : �;� � 2 " � ( � ��� ���  ?&�C ;�/" �  �!� � ��� +�� �! � ���� 1� $( � � �!��� � � "  E� " ��0 � �� � � ��� � # ) � " : � ���D� �1ã � ����>���� ����� ������ ) $ � � � �!" �  f� ��� ) � � : � � ���~� �!�93��!�  ?�@A+�� � "0 � ��� " � 3��!� � � �� E� " �E" � ( � � ) � ��3 #�� 2 � ��� �&� ����� +��%3��  �� ���  &� " �&� ����� ��� �'ã � ����>�? Y�� " 2 " � � " � ����� "  � � +�� : �!���  � $&�� �!0 0 �   $ �!�&0 � ��� " � 3��!� � � �;�  �� �  �� ) �;" � ) � " �!?a@A+��" �  �!� �!�  '�. � � 3�� � � 2 � ) � " $ �!�� #  � � �M� +�� �A� ��� 2 �  '" � 2 � ��� #� ��� � 0 +���� � � � � 0 � �=0 +�� ��� � ?=ã � ����>��  E �� �!0 0 �   $ �!��� +�� �� ( � ��B haK/� �� � � � �  &� �!� ��� +��&0 � � 2 �!� � "  &� �! � � �  ?
@A����� � ��� � � �D� +��  �3�� ��� � �D � � � �<� $C� $ $ � � "  �A� 2 � �D � �!" 0 � � $ � ) � " �/�  /0 � ( � " � �
3 #t�t 2 � 0 � � �<� � � � �<� �� � " ����� ���0 � � � � �\� +��ecC� ��� " � �[U���3�� � 0eã � 0 � �� � ?ZB �� � � � �\� $" �  � " � 0 � � ���]+�� ) � +��] � $ � ) � " �
0 � �*3��]�! � �!���  ]� � � ����� " �g � $ � ) � " �V� � 0 � �� �W��� �  �/� +��-cCU�ã�7 7 � $ � � �: ��� ) �1�  ���ü 0 � 2 # � � $ � ü 7 7 � " � ���  ��  %���!0 +;$ " � � ��� �V�  2 �   � 3�� �[r  � �Z+�� � 2 � ß ß )=)=) ? $  $ ? � " � ß � � 0 � �� �  ß � 2 � ? +�� ��� s ?I�� $ � ) � " �&" � � � �  � �<�!����� "=� +��4cCU�ã<r � "=�. � ��� � � "=0 � 2 # � � $ �� � 0 � ��0 � s'0 � �13���0 � 2 � � �!�=��� ��� $ � � �1� ���1���  � " � 3��!� � �13 #� � # � ��� ���  M� � ���M�  X� +�� #��<� � � �<" � � � �  �X� �D�!����� "1�0 � 2 # � � $ � ?1@A+�� �Z" �  � " � 0 � � � �e�  W0 " �!0 � � � �X3�� 0 � �! �W� �2 " � ( � ���  <� +������ � � " � � �C$ " � �*3�� � ���%0 � 7 � 2 � � �D� ��� �%� � � � "2 " � 2 " � � � � " # 2 " � ���!0 �  ?�B �1� �  �
��� : �  
� 2 � �� � �!" 0 � � $ � ) � " �M��� $ $ � " � ����$ " � � 2 " � � " � �� t� +�� ��� " �X��� " � � #���  � " � 3��!� � ��$ " � ��� $'0 +�� " � � ?�B �1Y�I�Y�6  ) � " �� ��� +��DcCU�ãü ��� : �  &� �!$ " � �&� ����� �!� " � ��� � �  &� �!" � ��� � �� &$ " � � ü ?
q 2 � �M � �!" 0 ��+��  2 " � ( � �X��( � " #/ �!0 0 �   $ �!� ) � #/� $) " � � � ���E � $ � ) � " � ?=ha�!�4� �'+��  E� �  ��0 � ���E� �E� ��3�� � #��2 � � � � � 0 � �  � � ����7 7 � ��� � +�� �8( � � �!�  $ " � � ��� � � $� > 2 " �   � � �A�]���  � " �! �  e0 � " 2 � " � � � 2 � ) � " �Z� ���ý�  �!��0 � ��$ � " � � 3�� � ) � � + 2 " � ( � � �E� ) ��� "  +�� 2 � $ : ��� ) � � ��� � ?B � 6  9ü �93�" � � ��� #e� � 3�� " � � " � � �e( � � ) � $[� +�� 2 " � 2 � "" � � � � � � �� +�� 2 3�� � ) � � �*� ����� ( � ���!� �  
� ���[� �� � � � �!� � � �� ü �� 0 0 � " ��� ���'� �'� 2 � �� � �!" 0 �&� �!" �<äA" � 0&RA� # ��� ���!?
ha�!�M� � 6  ���� �1Q �! �t � $ � ) � " ��0 � � 2 � ��� �  �� +�� �t� � 0 :: ��� ) � � ��� �'� ) � #�� ���<" � � � �  �4� �a� ��� #�� �.� +��  � 2 " � 2 � " � �� � 2 � #�?aä�( � " #E� � ����# � ��3���#E��SAJ&�a�<3�� � : �a�%0 � 2 #�� $da� ) I�0 � � ��� �  � � � ( � �<�40 � �<� $�SA� 0 � 7 SA� � ��� # � �A6 " �'$ � " : � ���

� �!�a$ � "&� 0 0 �   .� �� � ��� � ���.� �  � 6  .� ��� � � � � 0 � �!� � 2 " � 2 � " � #�?í!� �!"4��� ��� #�3���#  �# � �1� +��%" � � +��'� �E� �  � � ��� � �a" � � ��� "0 � �� �����D� +��D0 � ��� � ���  ��3��!����� ��� ��" � ) � " : � +�� �%�&� "��� : �&0 � 2 � �  &� ����" � ���  � " � 3��!� �&� +�� �%? da�' �!" 2 " �  � � � +�� �A�� +�� � 2 � � 2 � � ) � � +�� �/� +��E� 2 � �; � �!" 0 �E��� ( � ��� ���.+�� ( ��  : � � ) +�� � +�� "%� +�� � "<��� � +�� �� ) � �!� � ) � " : � �/� � +�� "2 " � ���!0 �  ? �C 4# � �=����� ��� 6  � �!" � 7 7 3��!� 2 � � ��� #%� $ 2 � � 2 � �� " �&� " # � ���'� � ?
@A� : �/q 2 � �!SA� � ��?4�C� � +�� �!� +
� " � � � ��� � � #t� ��� � ����� �
�  ;�2 " � ��� � � � ��� �!� � � �A� ��� > 2 � � � ��� 2 � �E � �!" 0 �� � $ � ) � " � �!� +����" � � : +��  �� � : � �/� �;��� � $ ��� $'� �  D� ) �A?a@A+��<@A� " � ��� � 73��  � ��q 2 � �!SA� � �E0 � � 2 � � #�+��  �3�� 0 � ����3�� � � � " : ��� ) �$ � "�� +�����" � � : � +�� �;� +��E � $ � ) � " ��� � ) �  � � 2�2 �  � ��� �2 " � ��� � � ?-ã � � " ��ha" � ) �A�-� +��f0 � � 2 � � #�6  f � ��� � " � " � � � � �  � �E� � � " � 3��!� �  
� �  t �!0 0 �   
� �
� ) � ���  2 " � � ����  � " �! ��� $�3�� �
0 � " 2 � " � � � � �� M� ���[� +��
ü 2 " � 2 " � � � � " #��� � �!" ��� $�� � ���  �<� ( � " # � +�� ��� ü ?=� ) � 3� � � �� � � � � ����� +�� � �!$ $<+��  / +�� $ � � ��u ��w�� w�w�wt0 � �� ?�U�� � � � � 0 � � � #X��� ����� � � �!��� ���  4� �E� +��.b=I%+�� ( �. � � " � � �<��� > � ����� 2 � +��." � 0 � 2 �$ � " 2 � " � � �  ?
q 2 � �!SA� � �X�  ;�M+�� 2�2 #M� 0 0 � ��� ����� ��� 2 �  �  ;���X" � � �� +�" � � �<� �;SA� : �1� "�U�� 2  � �'3��!�<� �  � ) +�� " � 2 � � 2 � ��� " ���� � � 3�� " � � � � #��! � ���4� +��4� 2 � �% � �!" 0 �'��� ��� ��� �.0 +�� � � � ��� �� ��� " � ��0 +�� ��� ��� � " �  �  ?�qC��� 2 � 2 �!� � "=� � " � � �a�  4� +��&���! � 0� �����! � " #�?D�C�M� +���$ � " � $ " � ���M� $/� +���� � � � 0 : �  *� +��äA� � 0 � " � ��� 0*Y�" � ��� � � "]Y�� �!����� � � � �A�1�VI�� �,Y�" � ��0 �  0 �� " � � 2  � ��� 2 � ����� $ � ���/0 � ( � �4� � 3�� " � � �  D� �X� +������ � � � � � � 0 � � � #�?'B �;� 2 " � �4� $�� �  �.# � � " �'� +���äAY�Y 2 ��3�� �  +�� �X���� ��� �C0 � 2 # � � $ �&0 � � � � ��� +��%q 2 � ���C�!��� �%ã � 0 � �� ��r q!�Cã s ?@A+���� ��� �<�  .� ��� � �C���! � 0 � � �� �� � : ��� � ( � ��� � � ��� $a��� � � � � ����! � 0 6  2 " � 2 � " � � �  7 7 � �  � � $¾0 � 2 # � ��� � ������  � " � 3��!� � � �!7 7 " � � +�� "V� +�� �8$ � � +�� � ���9� � � � �� �*� +�� �%?K.�! � 0 � � �� ) +��<" � � � �  �����! � 0��!����� "4� �Dq!�CãE0 � �� � ���� �'� +�� � " ) � " : 3�� � ���'$ " � � � #�0 � 2 � � �!� 2 � " $ � " ��� �!� " � ) � " : � �� ���M" � �   �!� �!���  1� � ���/�  ;� +��  �;��� )W2 " � ���!0 �  ;� " �" � � � �  � ���!����� "4� +��� � ����� � 0 � ��0 � ?�@A+�� #E0 � �D� +�� �D" � � #� ��ü ( � " � �A���  � " � 3��!� � � �!üC� ��� � �C+�� � " �!?Aü B $a� +�� 2 � � 2 � �.� � : �� +������! � 0 �A� +�� # ) � � �a � 2�2 � " �&� +���� " � �  ��� �%� �� �!" ��� +��� " � �  �A0 � �<0 � ��� � ���!�4� �'��� : �'���! � 0 � ü! � #  4RA� 3�� �%cC" �   � $�� +��&äAY�Y!?
B � 6  '�4� � � � � �'� � " � #�� �CQ �!��� � ) +�� � +�� "C� +��4q!�Cã ) � � ��0 � 2 � �!" �� ��� � � ��� � � � �� <� ��� +��% � ��� ) � #D�  %q 2 � �!SA� � ��?Cha�!�&� � 6  � � " � � � #t0 � � � "�� +�� �D � ���/� $E� +��/ � " � ��� � +� X� $%� 2 � � � �!" 0 �t � $ � ) � " �
 � � 2 � #[��� �!6 �1� 2�2 � #Z� �
���! � 0 ?�B �0 � � 2 �!� � ��� �;� +���� 2 � �9 � �!" 0 �*��� � +�� �,� � �  V�! � "  � � 2 " � ( �4 � $ � ) � " �43 #<� � � ��� ��� � � ���.� " " � "  .� ���%� ��� $ $ � 0 � � ���3�� �  1� $<0 � ��� �.3��!�E� � 6  1��� �E� 3 ( � � �! ;+�� ) � +�� �<��� � +��+�� 2�2 � � ) � � +����! � 0 ?=B �1$ � 0 � �=� +��%���! � 0E�  ���� �4" � � � � #ü � 2 � �t � �!" 0 � ü<� �%� � � ?&@A+��1$ � � �  2 �  � � �M� �
� +��;q!�Cã���! � 0 ) � 3� � � �D+�� � 2 � ß ß )=)=) ? � 2 � �����! � 0 " � � �  � " #�? � " �D �$ � "<� " �D� � �&K.U�G  D� ���;qC� ��`C� " 3��  �  7 7 $ � " ��� �  ) +�� 0 +� � � � ) # � �<� �'� �  � � ��3��!�!��� �!� �&��� ��� $ #�? B � 6  &� �  �4��� �!0 � � � ") + #/� � #/��� � �� � " � � �9� " � �  �  ) � �!� �M� ( � "D0 +�� �  �1� �" � � � �  �&���! � 04�!����� "�� �%q!�Cã�?�K.� � #�3�� ���� '� 3 Q � 0 � � �<� �� +�� ) � #]da� 2  � � "1��� ��3�� "  M0 � " 0 �!� � � � �Z� +�� � "1���! � 03�� +�� ���X� +�� � "%3�� 0 :  �4 � ) + # ) � �!� �X� +�� #/��� ) � � � � )�!��" �  � " � 0 � � �*���  � " � 3��!� � � �A�D� "X0 � �� � ���;� �Z � " � ��� � "  $ � ����� � ����" � �!��� ) � � +E� +�� � "����! � 0 T�I��!" �.� ��� �!� +A� # � �A6 " ��!��� � : � � #�� �E+�� ( �E+�� � " ��� $&� � #�� $&� +��EF�wD3�� ���� E� +�� �+�� ( � 2 �  � � �E���! � 0�� �D� +���" � � �  � " #�?AB � 6  �+�� " ��� �<� ( � � �� +��/0 � ��0 � �! � � �]� +�� �Dq 2 � �M�C�!��� �X� ��� �!���  /� �X� � � � � ���� " �<� +�� ��� ��� 2�2 � " � �!��� � #�$ � "�� 3� 0 �!" �%� " � �  �  <� � 2 �!�

�Cb=b�cCd<`C� � ? F�G
•
da� ? u 74F�â�v ¶E· ¸ ¹ ºEF�w�w F



� +�� �� � � ( �  &� ��� +��& +�� 24) � ����� ) ?
@A+�� 2 " � 3�� � �� ) � � +E� 2 � �E���! � 0 ��+�� ) � ( � " �!+�� ( � �!6 � 2 �!�2 � � 2 � �X� $ $E� " # � ���X� 2 � �Z � �!" 0 �;��� � +�� �� X� �  � ) +�� " � ?äA��0 # 0 � � 2 � ��� �  ��$ � "�� > � � 2 � � �=� � � : � � : �E$ � " � � � �E� " � �!���!?ã � : �' � $ � ) � " � � � +�� #�6 " �&0 � � � � 3�� " � � � ( �'� ������� ���!� � " � ��� � �" � � �!� � "�� 2 � " � ��� ��� � � ����� � 2 " � ( � ) � � + 2 � � "=" � ( � � ) ? ha�!�� +��[$ � "  �X� � � � � 2 � ����$ " � �[� ��� � ���[" � $ � " � ��0 �Z0 � � � � �da� 2 � ��� ���!+��  �!6 �=� > � 0 � � #%� � : � �E� $ $ ? @ ) �.# � � "  �� �A��� ��� #F��E� $a� �  �� � " � � ��â�w�� w�w�w%� " � � 0 � �  �+�� ( ��3�� � ��0 � � 2 � � � � �!?ü �C�]� +��V0 �!" " � ���]" � � �V� � ) � � �X��� ( � "Z3��W�-� � " � �� ��0 # 0 � � 2 � ��� ��� üa � #  .� ��� � � " 7 � �!7 0 +�� � $Aã � " " #�I�� ��� � " ? @A+����� � � 2 " � 3�� � �,�  �� +�� ��� +���� > 2 � " �  �I�� ��� � " ) � ���  �� �" � 0 " �!� �
� � ) " � � ��� " � � 0 � �  �+�� ( ��� � � � � �V� ��0 � ��� � ( ��� �2 � " � � 0 � 2 � � � ? @A+�� #���� �!6 �a 0 � " �'� 0 � ��� ��� 0'3�" � ) ��� � 2 � � ���  � ��� +��. � ��� ) � #% � $ � ) � " �.� ��� � ��� � "  .����$ � "&� 2 � " � ��� ���ã � ����>�� � ����da� 2 � ��� �40 � �!6 � 2 � #.� +�� �%?
B � 6  �� 2 " � 3�� � �,� +�� � 6  D� ��+�� " � ����� �D���  ��� 2 � �X � �!" 0 �2 " � ���!0 �  �C+�� ) ����# � ��� � � 2 � � 2 � �<� �%0 +�� 2 � ��TEI�� ��� � " � #  t+�� 6  M� > 2 � � " � ��� ) � #  t� �M��� : �X��� ��� #]� �!��� $da� 2 � ��� � ) +�� � � 2 " �  � " ( � ���%� +��<$ " � � ��� �*� $C� �  <0 � ��� � ��� ?ha� ����� "&� � ( � " �  4� " �.� 2 �   � 3�� � � � #�?�ha�!�a+��  43��  �a+�� 2 �.�  � +�� �
� 0 � ��� ��� 0  V � � " �t0 � � � ���Wda� 2 � ��� �W� " � � 0 � �  V �� �!� +�� "  &0 � ��� � " ��� 0 � ��� ��� 0&0 " � ��� � ?@A+�� " � 6  é� ��� � +�� " 2 �   � 3�� � � � #��]� " �! �V� +��90 � � � � 0 � � ( �� � � � ) � � �=� $�� +��<� 2 � �� � �!" 0 �%0 � �����!��� � #�?��;# � � "�� � � �$ " �! � " � � � �X3 #/� +���� " � � 0 � � 7 � � : � 2 " � � " �   �� $�da� 2 � ��� ���I�� ��� � "^ � � " � � � � ��� � +�� "^� ��0 # 0 � � 2 � ��� �à��� ��� �H<� : � 2 � ��� �Dr � +������ �����  �� � : � ��$ " � �[� 2 � �D � �!" 0 �.H<� 3 � $ � ) � " �t0 � � � � �
H<� : � H<� : �E� +�� ��� � � � )  2 � � �  M� �M3��� ��� � � ��3 #�� � # � ���%� ��� +��<H<� 3�s ?=B � 6  %��� � �4� �   %$ � " ��� �� +�� �Dda� 2 � ��� ���!� � # � ����0 � � ) " � � ��� "4� ��� �=� ��� " � � 0 � ��� �� � #�� � 2 � 0 � ) +�� 0 + 2 " � 3�� 3�� #.� > 2 � � � �� &� +��'� ��� " � �  &� ��3�� � "� ���[I�� � "�@A" � : ?Eha�!��� ��� �  �
� > 2 � � � �� t� �  t �!0 0 �   ?H<� : � 2 � ��� �M� � " � � � #t0 � ��� � � �� ]u ú!� w�w�wt� " � � 0 � �  /� ���
�  � 0 � �!� " � ���. � ( � " � ��� +�� �! � ������� " �'� � 0 +<��� ��� +A?�ü U�� � 2 � �� � : �4� +��.� ��� ��� +�� � : ��� ) � � ��� �40 � �%� ���< +�� �!� ��3��4$ " � � � #���  � " � 3��!� � ��� ������� ( � � � 2 � �!� ü' � #  %I�� ��� � " ?�qA( � "�� � ��� �+��%" � 0 : � �� �a� +�� �! � ���� %� $=��� 3�3�� � "  % +�� �!� �D� " � ���!� � � #$ � ><� � #<� " " � "  .� ���<$ � � �!� �E� � #�� � 2  .� �E� +��.� " � � 0 � �  4�!��� � �H<� : � 2 � ��� ��� ( � � ( �  E� ��� ��� �1� �!� +�� " � � � � � ( �E� ��0 # 0 � � 2 � ��� �) � � +�+��!����" � �� &� $�� +�� �! � ���� &� $�� ��� " � �  ?
�C��� � +�� "�� > 2 � " � ��� ���E� +�� � 6  2 " � ( � �t� �  ) � " � +
�  ;� +��q 2 � ��ã � )M2 " � Q � 0 ��� ��� +���ha� " : ��� ��SA� ��� � "4$ � "4B ��� � " ��� �� ���<I�� 0 � � � #�� �Aj=� " ( � " �<ã � ) I�0 +�� � � ? ha� " : ��� �%� � ) # � "   2 � 0 � � � �  � � � 0 # 3�� " � � ) 7 7 +�� 0 : � ��� �¾0 � 2 # " � � +�� �� ��0 " # 2 � � � �%� ���< �.� �!7 7 � ���<� +��40 � ��� " �4+��  4 � " � ���4� � �  ) � � +ý� +��9äAY�Y8� ���8� +��9� 2 � �ý � �!" 0 �9 � $ � ) � " �0 � �����!��� � #�?tB �fu ú�ú�Ýe$ � 0 �!� � #g��� ��3�� "Vã � ) " � ��0 �ã �   � � �&��� ) � �.I�� � ��$ � " �;ã � ) I�0 +�� � � � ) �  D�  : � ��3 #� ��� � ��� 2 ��3�� �  +�� ";äA� ��" � � 0 +[U�" �   M� �M��� �!�����
� � � � �0 +�� � � � ��� �E� �Eb=I10 � 2 # " � � +��4� � ) ?CäA� ��" � � 0 +�� � : �  %3�� � :  ) +��  �<0 � 2 # " � � +���+��  <� > 2 � " � ��� ��� 2 ��3�� �  +��  �� +�� �[� �� +��'H<� 3A� 3��!�a��� ) � � � �  � � � � � �%� �.� > � � ���<0 � 2 # " � � +��a$ " � ���w�� �.û�w4# � � "  '� $ � � "=� +��'� �!� +�� " 6  &��� � � + ) �  '0 �!� � � ���4� $ $� �  ' � 2�2 � #.� $���� ) ��� � � " � � � ? ã �   � �4� � ( � � � ��� � )  � �!��� ���  � �*j=� " ( � " �e� ���e� �  � ) +�� " �g� �g+�� � 2 0 " � $ �*� � � � �� " � ����� ���  X0 +�� � � � ��� � ���M� +��/��� ) � � ) � �]� �Z� ��� � ���$ � " ���%� ) +�� 0 +�� ( � � ( � ��� ��� �4q 2 � ��ã � ) ? da� " ��� ��� � ) $ � " �� ) " � � �é� " � ����� ���  é� +�� ) � #80 � ����� " 0 � � �[ � $ � ) � " �0 � � 2 � ��� �  ) " � � �'0 � ��� ?�ã � ) # � "  '���  0 �!  4�.0 �  �'3�� +�� ���0 � �  � �Z��� � "  �<� ���]� � � +�� �!� +Z� +�� � ";$ � ��� � 2 " � ���!0 �D�  " � � � �  � �/� �/0 � �!" � �'� +��D���  0 �!  � � �� �� "Eü  � �!" 0 �D0 � ��� ü

� +�� � 2 " � ���!0 � �%� �C" � ��� � �% � 0 " � � ?�B �E0 � ��� " �  � �!q 2 � ��ã � )0 " � $ �  /� �  /� " � ����� ���  /� � 2 ��3�� � 0/� ���]" � � � �  �  /� +�� ��!����� "4�%0 � 2 # � � $ � ?aü H<����� � � 3�� " � � � � #��! � ��$ " � �� � $ � ) � " ��  t�
��� ��� � � ü� � #  XH<� ��� #ZI�� � L � " � ) +��
� � � : � ( � "q 2 � ��ã � )1) +�� �Eã �   � �.��� ( � �%� ��I�� � ��$ � " �!? �C" � �!������w� � � � �� 0 +�� � � "  t��� ),) � " : � �*äA� ��" � � 0 +!6  t0 �  � ��� ���q 2 � ��ã � ) +��  &� � : � ��� � +�� "C0 �  �  � � � � ?
ü @A+��'� � � �� '� " �&���!0 +%� +��' � ���'�  '$ � "= � $ � ) � " � � üAI�� � L � " � #  ?4ü j=�!����" � �� �� $ 2 � � 2 � �� 0 " �!� � ���  ��� +��16 0 � ��� 6�$ � "3��!�  ��� ������� : �4 �!� � �  � � � �� 4+�� ) � �.$ � >�� � ? �C��� 2 � � 2 � �) � � ��� � : �4�!����� " ��� ( � � � 2 � � 2 � " �  4� $!� +��4� " � ����� ��� � ) � " :� �<� +�� �%� � +�� � 2 � � 0 +%� +�� �t� �A? ü �C" ��� � ) � � +<� " � ����� ���  0 " � $ � � �/� �M� +��  ) � #��.q 2 � ��ã � ) +��  �� � : � �MäA� ��" � � 0 +!6  0 �  � 7 7 ��� � ��� �\�!� ) � ����� 3�� �e� �V� +��e� �!�  � � 7 7 " � � +��� +�" � �!� +D� +��� #  � � �[� ���E�  <��� )  � � : � ���%�%+�� � " � ����� �� +��&I�� 2 " � ���'SA� �!" � ?
@A+�� " ��� " ����" � ) 3�� 0 :  �A� +�� �!� +A?�@A+���� " � ����� ���  <� " ��� �� +�� 2 ��3�� � 0<��� ��� � ��" � � +��&$ " � ��� +��< � � " � �C �Eq 2 � ��ã � )0 � �!6 �A 2 " � ���.�� �!" 2 " �  �'� �%0 � �!" � ?�Y�� "=� +��4 � ���4" � �  � �A�� �
0 � �!6 �
� � : �W� �90 �  �  ) +�� " �V0 � ��$ � ��� ��� � � � � � #,�  � � 2 � " � � ��� ?!ha�!� ) +�� " ��� +�� " � 6  ��< � " � ��� 2 ��3�� � 0�� ��� � " �  �� � � ��� ��� �!� 2 � �D � �!" 0 � ���<+��  �3�� �<� � ( � ��� � � �  ?ASA� � � L � �� 6" � � +��  
� " � � 2  �D$ � "M� > � � 2 � � �D+�� ( �]� � : � � 2 � " �  ]� $q 2 � ��ã � ) 6  � � � � �e� " � ����� ���  � ���_�! � �^� +�� �� �  � ) +�� " � ? ü U�� � 2 � �'�! �&� +�� �t� �<� � � � � "  &� �.SA� ��� " �   � � "2 �!�!� +�� �M� ��$ � # � "  � ü�I�� � L � "C � #  ?
@A+���� 2 � �D0 � ��� � ���=��� ( � ��� �����  � � � � �A� ��� �D� � " � #E � � � �� ����� � 6  '+�� " �<� � 2 " � ��� 0 �a+�� ) $ � "�� � ) � � �� 2 " � � �!?�ü B 6 �
��� � �!" ��� +�� " ��� " ��� � +�� "4� " � �  ) +�� " ��� 2 � �D � �!" 0 � ) � �!� �) � " : � ü� � #  �I�� ��� � " ?.ü B $.� +�� " � ) � " � � ) ����� � +���+�� ( � � � " � � �\� �V� �!"  � � ( �  ? üVäA" � 0éRA� # ��� ���ý+��  é� �  �� > 2 " �   � ����� ��3��  ?=B �1+��  %���!0 +!7 � �!� � � �Mu ú�ú�û��   � #��@A+��1SA� � +�� ��" � �.� ���X� +���ha� L � � " �4+�� ) � " ��� �X� � � � �� �� 2�2 � # � ���X� 2 � �Z � �!" 0 �/��� � +�� �� X� �M� � +�� " 2 " � ���!0 �  ?ü K.�! � 0'� �������  �!3�� � :  4� " �'��� �A� � : �' � $ � ) � " � � 3�� 0 � �! �� +�� #é��� �!6 �*� � ��� " � � � #é��� � � � �,3��g��� 3��!� � � �e� "��� � ��� � � ��� �!� ü
+�� ) " � � � ?/H<� � +�� �!�Z� +�� �Z��� � �!�M� +��2 " � ���!0 �  g� � � �8� � � � � �9$ " � �_� � +�� "  6X 0 " �!� � � # � ���" � ) � " : � ��� �� �.� +�� " � 6  4� � � � � �'3�� ��� $ � �a� �%� 2 � �% � �!" 0 � ��� ?�ü B���'��� � ) � ���!� � ) � � : � �<� +�� ) � ����� ���'� " � ����� ���!$ � "C� 2 � � � �!" 0 � ���� � $ � ) � " ��3 #E� # � ���<� �=� �<� 2 � � � ��� � � �a� �  � " � ü=+��) " � � � ?
ha�!�.RA� # ��� ����6  %( � � )  �+�� ( ����� )  +�� $ � � �1 ��3�� � #�?'ü B 6 ���� " � ) � � � � ����� ��� � ��� �4� +�� �4B&��� � +��4� � � : � 3�� �!�4� " � �  � � +�� "'� +�� �D � $ � ) � " �� � ��� ��� #�� ü=+���� � � ��da� ) I�0 � � ��� �  � ?ü ha�!�!��� �!��� ) ? ü @A+��&" � � +��!� � ��� ) � � � 3��&� ��0 �&� 2 � �� � �!" 0 � � $ � ) � " ��+��  ) � �M� +���3�� � � � ��� $�� ��� �  �4+��� � #  ?'j=�� > 2 � 0 �  &� +�� �!� �'+�� 2�2 � ��� " � �!����F�w�w���?
�C���� �<� +���� > 2 � " � ��� ����� � �  <� �A?��C ��%0 � ��� " � 3��!� � � �D� �� � � da� ) I�0 � � ��� �  �!+��  '� � " � � ��� �'�   �!�'� +��  &� " � � 0 � �'�!����� "�40 � 2 # � � $ � ? @A+�� �!��� � �� =# � �%0 � ��0 � 2 #.� � � " � ���  � " � 3��!� �&� � �" � 2 " � ���%� ��� � ) +�� � �;� "�� � 2 � " � ��� ���t� � ��� " � � � # 2 � � #� " � �!��� ) � � +]� ���  /� � ���M�  1# � �a��� � � ��" � � � �  �1# � �!"( � "  � � �<�!����� "=�.0 � 2 # � � $ �A� ���<� 3�� ���&3 #�� +��'� � +�� "�� � " �� � ����0 � ����� � � � �� %� ��� +��E� � 0 � ��0 � ?AH<�%� �  ���  : � +�� ��# � �� ��$ � " �[�! <� $=� � #��! ��# � ����� : ��� $=� +��<� " � � 0 � � �A3 #�� 7��� � � � ��� 0 � 2 # � � $ � Å=��� )  0 � � ��� �  � ? 0 � � ?
qC���&" � �  � �<$ � "C��� � ���4 �4�  &� +�� �!3 #�" � � � �  � ���'� �A�!����� "C�0 � 2 # � � $ � � ) �'0 � � 2 " � ���A� +��'" � 0 � 2 �'$ � "=q 2 � �!SA� � � ) � � +�� �!�

�Cb=b�cCd<`C� � ? F�G
•
da� ? u v�F�û�v K.� " 0 +�F�w�w F



( � � � � � � ���ë� �  ë0 � 2 # � � $ � ? B $8��� � +�� ���ê� �  � � � +�� ���� ��� �� � " � � �  ;� +�� 2 � ) � "�� $%� +��/0 � 2 # � � $ �E� �X 2 " � � �� �  � � $ ?&ha�!��� +�� " � 6  �� ��� � +�� "E" � �  � �A�'� � � �&� �� � � ) +�� �+�� 2�2 � �� ? @A���.# : ��� ) � � ��� ��� +��  ��  �� +���$ � "  �C��� � � L � ���� " � � 0 � � 2 ��3�� �  +�� �D�!����� ".��0 � 2 # � � $ � ?!H<+�� : ��� )  ) +�� �� +��-� �!� 0 � ��� ) � � �M3�� TgU�� " +�� 2  -� +��-� " � � 0 � � ) � � ����  � 2�2 � � " ) � � +�� �!�Z�g� " � 0 � ?MU�� " +�� 2  -� � ) � � �M3��2 +�� � � 0 � 2 � � �!�'" � ���  � " � 3��!� � �!�'" � 7 � ��� � � �!�4" � ) " � � � � �A�'0 �!�� ��� 2 �  � � ��� ��� � ) � 3� � � �  �=+�� ��� 3�� � �  E� ����� " � � 0 � �  E� � �� ( � "=� +�� ) � " � �!? B!��� �!6 � : ��� ) 7 7 3��!�A� +�� � 6  '� +�� 2 � � ��� ? B � 6  ��� �a� 2 � �.���4� � #���� " � ? @A+��4��� 0 �  � � �%3�� � � ���  4� �.� � �!� $�! ?

FURTHER READING

@A+��� � �!" 0 ��0 � ����� $�� +��  �� " � � 0 � � 2 � �! 1��� � � � �  �� $�� +��0 � ����� � � � �� &0 � ��3��&$ � �!����� � �+�� � 2 � ß ß )=)=) ? ��� )  0 � � ��� �  � ? 0 � �%ß +�� � � � 2 � 0  ß 0 � 2 # � � $ �
Y�� "C�4 � � � 0 � � � ��� $�0 � 2 # � � $ �  �  � � �+�� � 2 � ß ß )=)=) ? � $ $ ? � " � ß B U!ß q 2 � ��ÿ � � 0 � �� �  ß � 2 � ��ÿ � � � � " ��� � � (�  ? +�� ���
@A+��DSA� � +�� ��" � �&� ���;� +���ha� L � � "�3 #1äA" � 0�RA� # ��� ���1�  � ( � � � � 3�� �&� � �+�� � 2 � ß ß � ��> � ��� ? � " � ß Ô �  " ß ) " � � � ���  ß 0 � � +�� ��" � � 7 3�� L � � " ß
SA� 2 # " � � +����ZF�w�w FtRA� � �Mha�! � ���   1B ��$ � " ��� � � � �
ã � �!�äA��� � � ���
@Aj=ätB daY�qCRAK&�!@AB qCd]B dM@Aj=B I;�CR�@AB SAã ä
B IMY�RAäAäC?4B ���� #43��&0 � 2 � � �!� ���  � " � 3��!� � ��� ���!ß � "C��� ��� $ � � ���!����� "=� +��0 � ����� � � � �� � � ����� ) �X� �X� +���J=�  � � �XI�0 � � ��0 ��ã � 0 � �� �2 ��3�� �  +�� � 3 # K.� 0 +�� � � I�� �!� L � �+�� � 2 � ß ß �� � ? � " � ß 0 � 2 # � � $ � ß �� � ? � > �þJ=äAI�B cCd I!SAB äAdCSAäã B SAäAdaI�ä�@AäARAK.I��CdaJ
SaqCdaJ=B @AB qCdaI1Y�qCR/SaqCU í!B dCc��J=B I @ARAB habA@AB qCd-�CdaJeK�qCJ=B Y�B S��!@AB qCdéSA� 2 # " � � +����u ú�ú�ú�7 F�w�wau�K.� 0 +�� � � I�� �!� L&î  � �!� L Å=�� � ? � " � ï
`C� " 3�� � � �V0 � 2 # � ���D� $'� +��  ���� 0 ����� ���.�  2 � " ��� � � � �!��� �� � #4��� ��� ���%?
Ê ÂAl m;k�¼ µ l ¶ ¹ Ã1l m�¼ Ã Ë ´L¼ l n(µ Ã o·º4l µ Â�´aÃ ¼ P�l m m l O n(Ç Ê Â!ÃO ¼ l ¾!l n!k(¹ m�¶ k!n<N Ã�ÀAO ¸!n�oEk(µ Ì
Â&µ µ ´eÌ æ æ º�º�º�Ç n�Ã º&m ¶ l Ã n(µ l m�µ Ç ¶ O P�æ ÂAO�µ µ O ´Cl ¶ m æ ¶ O ´(¿�¹ Ã À&µ æ
��yW��}X	 À ��}� ­���9�
	����
y�� �
� {Wz[z9�
	�� ��� �&�8}
�g	�}X}�¬ � |è»e	����;}��/�
Chat transcript of an interview with Jordan K. Hubbard (<_jkh>, core
FreeBSD programmer and presently an employee of  Apple) on
2002−01−27:
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ONWARD, THROUGH THE FOG
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Variables and Equations
P The number of users connected to the GnutellaNet. 

N
The number of connections held open to other servents in
the network. In the default configuration of the original
Gnutella client, this is 4. 

T
Our TTL, or Time To Live, on packets. TTL’s are used to
age a packet and ensure that it is relayed a finite number of
times before being discarded. 

B The amount of available bandwidth, or alternatively, the
maximum capacity of the network transport. 

f(n, x, y)

A function describing the maximum number of reachable
users that are at least x hops away, but no more than y hops
away.
f(n, x, y) = Sum[((n−1)^(t−1))*n, t = x−>y] 

g(n, t)
A function describing the maximum number of reachable
users for any given n and t.
g(n, t) = f(n, 1, t) 

h(n, t, s)

A function describing the maximum amount of bandwidth
generated by relaying a transmission of s bytes given any
n and t. Generation is defined as the formulation and
outbound delivery of data.
h(n, t, s) = n*s + f(n, 1, t−1)* (n−1)*s 

i(n, t, s)

A function describing the maximum amount of bandwidth
incurred by relaying transmission of s bytes given any n
and t. Incurrence is defined as the reception or
transmission of data across a unique connection to a
network.
i(n, t, s) = (1 + f(n, 1, t−1))*n*s + f(n, t, t)*s 
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Reachable Users
T=1 T=2 T=3 T=4 T=5 T=6 T=7 T=8

N=2 2 4 6 8 10 12 14 16

N=3 3 9 21 45 93 189 381 765

N=4 4 16 52 160 484 1,456 4,372 13,120

N=5 5 25 105 425 1,705 6,825 27,305 109,225

N=6 6 36 186 936 4,686 23,436 117,186 585,936

N=7 7 49 301 1,813 10,885 65,317 391,909 2,351,461

N=8 8 64 456 3,200 22,408 156,864 1,098,056 7,686,400
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Search Query Packet Makeup
IP header 20 bytes

TCP header 20 bytes

Gnutella header 23 bytes

Minimum Speed 1 byte

Search string 18 bytes + 1 byte
(trailing null)

Total: 83 bytes
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Bandwidth Generated in Bytes (S=83)
T=1 T=2 T=3 T=4 T=5 T=6 T=7 T=8

N=2 166 332 498 664 830 996 1,162 1,328

N=3 249 747 1,743 3,735 7,719 15,687 31,623 63,495

N=4 332 1,328 4,316 13,280 40,172 120,848 362,876 1,088,960

N=5 415 2,075 8,715 35,275 141,515 566,475 2,266,315 9,065,675

N=6 498 2,988 15,438 77,688 388,938 1,945,188 9,726,438 48,632,688

N=7 581 4,067 24,983 150,479 903,455 5,421,311 32,528,447 195,171,263

N=8 664 5,312 37,848 265,600 1,859,864 13,019,712 91,138,648 637,971,200
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Bandwidth Incurred in Bytes (S=83)
T=1 T=2 T=3 T=4 T=5 T=6 T=7 T=8

N=2 332 664 996 1,328 1,660 1,992 2,324 2,656

N=3 498 1,494 3,486 7,470 15,438 31,374 63,246 126,990

N=4 664 2,656 8,632 26,560 80,344 241,696 725,752 2,177,920

N=5 830 4,150 17,430 70,550 283,030 1,132,950 4,532,630 18,131,350

N=6 996 5,976 30,876 155,376 777,876 3,890,376 19,452,876 97,265,376

N=7 1,162 8,134 49,966 300,958 1,806,910 10,842,622 65,056,894 390,342,526
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N=8 1,328 10,624 75,696 531,200 3,719,728 26,039,424 182,277,296 1,275,942,400
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More Variables and Equations
a Mean percentage of users who typically share content. 

b Mean percentage of users who typically have responses to
search queries. 

r Mean number of search responses the typical respondent
offers. 

l Mean length of search responses the typical respondent
offers. 

R

A function representing the Response Factor , a constant
value that describes the product of the percentage of users
responding and the amount of data generated by each user.
R = (a*b) *  (88 + r* (10 + l)) 

j(n, T, R)

A function describing the amount of data generated in
response to a search query by tier T, given any n and
Response Factor  R.
j(n, T, R) = f(n, T, T) *  R 

k(n, t, R)

A function decsribing the maximum amount of bandwidth
generated in response to a search query, including relayed
data, given any n and t and Response Factor R.
k(n, t, R) = Sum[ j(n, T, R) *  T, T = 1−>t ]  
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Search Response Packet Makeup
IP header 20 bytes

TCP header 20 bytes

Gnutella header 23 bytes

Number of hits 1 byte

Port 1 byte

IP Address 4 bytes

Speed 3 bytes

Result Set r *  (8 + l + 2) bytes

Servent Identifier 16 bytes

Total: 88 + r* (10 + l) bytes
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Bandwidth Generated in Bytes (R=50.7)
T=1 T=2 T=3 T=4 T=5 T=6 T=7 T=8

N=2

N=3 152.1 760.5 2,585.7 7,452.9 19,620.9 48,824.1 116,965 272,715

N=4 202.8 1,419.6 6,895.2 28,797.6 110,932 496,614 1,441,500 4,989,690

N=5 253.5 2,281.5 14,449.5 79,345.5 403,826 1,961,330 9,229,680 42,456,400

N=6 304.2 3,346.2 26,161.2 178,261 1,128,890 6,832,640 40,104,500 230,230,000

N=7 354.9 4,613.7 42,942.9 349,577 2,649,330 19,207,500 135,115,000 929,909,000

N=8 405.6 6,084 65,707.2 622,190 5,491,420 46,392,900 380,422,000 3,052,650,000

U�" � 0 �  � � ���  <� � ��� � � ��� ��âD� "�� �   %��� � � �  5C � " " #��aB&��� �!6 �: ��� ) +�� ) � �.��� : �'��� � +�� ��� � � 0 �.3�� +�� ( �4��� $ $ � " � ��� � #<� �� +��  &0 �  � ?
H<� � +�G�w  t� $CcC���!� � � � �<�! � "  . +�� " � ��� �!� ���E� ��� #%+�� � $A� $� +�� �-" �  2 � ����� ��� �&� +��� � � ����� " �;0 � � � ���� � � � � ���  E# � � � �� ( � "-u Ü�K.h � $M" � � �!" �9" �  2 � �� �  ?XBM3�� � � � ( �V� +��  2 � " � � 0 �!� � "XRV( � � �!�]� �]3��]��� � "X" � � � � � #*�  ]$ � "M�  2 � " 0 � ��� � � �  �� " ��0 � ��0 � " ��� �!�!3��!��".� �����a� " � 2 " � 3�� 3�� #0 � �� � " ( � � � ( � �a� � ( � ��" � 0 � ���&" � 2 � " �  <3 #DSA� � 2 FDJ=I�I�� ���� � +�� "  ?4ã � � 6  &" � �  �&R%�'3�� � � +�� " � 6  &R�¦.û F!?

Bandwidth Generated in Bytes (R=72)
T=1 T=2 T=3 T=4 T=5 T=6 T=7 T=8

N=2

N=3 216 1,080 3,672 10,584 27,864 69,336 166,104 387,288

N=4 288 2,016 9,792 40,896 157,536 577,440 2,047,104 7,085,952

N=5 360 3,240 20,520 112,680 573,480 2,785,320 13,107,240 60,293,160

N=6 432 4,752 37,152 253,152 1,603,152 9,703,152 56,953,152 326,953,152

N=7 504 6,552 60,984 496,440 3,762,360 27,276,984 191,879,352 1,320,581,304

N=8 576 8,640 93,312 883,584 7,798,464 65,883,456 540,244,224 4,335,130,368
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Bandwidth Generated in Bytes (R=94.56)
T=1 T=2 T=3 T=4 T=5 T=6 T=7 T=8

N=2

N=3 283.68 1,418.4 4,822.56 13,900.3 36,594.7 91,061.3 218,150 508.638

N=4 378.24 2,647.68 12,860.2 53,710.1 206,897 758,371 2,688,530 9,306,220

N=5 472.8 4,255.2 26,949.6 147,986 753,170 3,658,050 17,214,200 79,185,000

N=6 567.36 6,240.96 48,793 332,473 2,105,470 12,743,500 74,798,500 429,398,000

N=7 661.92 8,604.96 80,092.3 651,991 4,941,123 35,823,800 252,002,000 1,734,360,000

N=8 756.48 11,347.2 122,550 1,160,440 10,242,000 86,526,900 709,521,000 5,693,470,000
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Bandwidth Generated in Bytes (S=83, R=94.56)
T=1 T=2 T=3 T=4 T=5 T=6 T=7 T=8

N=2

N=3 532.68 2,165.4 6,565.56 17,635.3 44,313.7 106,748 249,773 572,133

N=4 710.24 3,975.68 17,176.2 66,990.1 247,069 879,219 3,051,410 10,395,200

N=5 887.8 6330.2 35,664.6 183,261 894,685 4,224,530 19,480,500 88,250,700

N=6 1,065.36 9,228.96 64,231 410,161 2,494,410 14,688,700 84,524,900 478,031,000

N=7 1,242.92 12,672 105,075 802,470 5,844,690 31,245,100 284,530,000 1,929,530,000

N=8 1,420.48 16,659.2 160,398 1,426,040 12,101,800 99,546,700 800,659,000 6,331,440,000
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Bandwidth rates for 3 qps (S=83, R=94.56)
T=1 T=2 T=3 T=4 T=5 T=6 T=7 T=8

N=2

N=3 1.6KBps 6.5KBps 19.7KBps 52.9KBps 132.9KBps 320.2KBps 749.3KBps 1.7MBps

N=4 2.1KBps 11.9KBps 51.5KBps 201KBps 741KBps 2.6MBps 9.1MBps 31.2MBps

N=5 2.7KBps 19KBps 107KBps 548.8KBps 2.7MBps 12.7MBps 58.4MBps 264MBps

N=6 3.2KBps 27.7KBps 192.7KBps 1.2MBps 7.5MBps 44.1MBps 253.6MBps 1.4GBps

N=7 3.7KBps 38.1KBps 315.2KBps 2.4MBps 17.5MBps 123.7MBps 853.6MBps 5.8GBps

N=8 4.2KBps 50KBps 481.2KBps 4.3MBps 36.3MBps 298.6MBps 2.4GBps 19GBps

Bandwidth rates for 5 qps (S=83, R=94.56)
T=1 T=2 T=3 T=4 T=5 T=6 T=7 T=8

N=2

N=3 2.7KBps 10.8KBps 32.8KBps 88.1KBps 221.6KBps 533.7KBps 1.2MBps 2.9MBps

N=4 3.6KBps 19.9KBps 85.9KBps 335KBps 1.2MBps 4.4MBps 15.3MBps 52MBps

N=5 4.4KBps 31.7KBps 178.3KBps 916.3KBps 4.5MBps 21.1MBps 97.4MBps 441.3MBps

N=6 5.3KBps 46.1KBps 321.2KBps 2.1MBps 12.5MBps 73.4MBps 422.6MBps 2.4GBps

N=7 6.2KBps 63.4KBps 525.4KBps 4MBps 29.2MBps 206.2MBps 1.4GBps 9.6GBps

N=8 7.1KBps 83.3KBps 802KBps 7.1MBps 60.5MBps 497.7MBps 4GBps 31.7GBps

Bandwidth rates for 10 qps (S=83, R=94.56)
T=1 T=2 T=3 T=4 T=5 T=6 T=7 T=8

N=2

N=3 5.4KBps 21.6KBps 65.6KBps 176.2KBps 443.2KBps 1.1MBps 2.4MBps 5.8MBps

N=4 7.2KBps 39.8KBps 171.8KBps 670KBps 2.4MBps 8.8MBps 30.6MBps 104MBps

N=5 8.8KBps 63.4KBps 356.6KBps 1.8MBps 9MBps 42.2MBps 194.8MBps 882.6MBps

N=6 10.6KBps 92.2KBps 642.4KBps 4.2MBps 25MBps 146.8MBps 845.2MBps 4.8GBps

N=7 12.4KBps 126.8KBps 1.1MBps 8MBps 58.4MBps 412.4MBps 2.8GBps 19.2GBps

N=8 14.2KBps 166.6KBps 1.6MBps 14.2MBps 121MBps 995.4MBps 8GBps 63.4GBps
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#! / usr / bi n/ env pyt hon
i mpor t  gt k ,  gnome. ui ,  l i bgl ade
wi dget _t r ee1 = l i bgl ade. Gl adeXML
( " pr oj ect 1. gl ade" , " app1" )
wi dget _t r ee1. s i gnal _connect ( " on_exi t 1_act i vat e" ,  
      gt k . mai nqui t )
gt k. mai nl oop ( )
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#! / usr / bi n/ env pyt hon
i mpor t  gt k ,  gnome. ui ,  l i bgl ade
def  handl er 1( wi dget ,  message1) :
              pr i nt  message1
wi dget _t r ee1 = l i bgl ade. Gl adeXML
( " pr oj ect 1. gl ade" , " app1" )
wi dget _t r ee1. s i gnal _connect ( " on_exi t 1_act i vat e" ,
gt k. mai nqui t )
wi dget _t r ee1. s i gnal _connect ( " on_new_f i l e1_act i vat e
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gt k. mai nl oop ( )
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def  handl er 1( wi dget ,  message1,
  message2) :
              pr i nt  message1
              pr i nt  message2
wi dget _t r ee1 = l i bgl ade. Gl adeXML
( " pr oj ect 1. gl ade" , " app1" )
wi dget _t r ee1. s i gnal _connect ( " on_exi t 1_act i vat e" ,
gt k. mai nqui t )
wi dget _t r ee1. s i gnal _connect ( " on_new_f i l e1_act i vat e
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gt k. mai nl oop ( )
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i mpor t  gt k ,  gnome. ui ,  l i bgl ade
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def  handl er 2( wi dget ) :
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wi dget _t r ee1. s i gnal _connect ( " on_exi t 1_act i vat e" ,

�Cb=b�cCd<`C� � ? F�G
•
da� ? u v�Ü�ú<v K.� " 0 +�F�w�w F
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wi dget _t r ee1. s i gnal _connect ( " on_new_f i l e1_act i vat e
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gt k. mai nl oop ( )

cC� � ��� ìCK.ã�6  t��� � +�� �[� � � ÿ ) � ��� � �1�  
�! � �*� �]0 " � � � �� �� � � ��0 �  �� $ ) � ��� � ��� 3 Q � 0 �  ?a@A+������ ����ü � 2�2 3�� " u ü4�  � +��&��� $ � �!� �!��� ���&� ��� +��&� � � 2 � � � �'$ � � �&$ � "C�40 � �   '0 � � � � �cC��� ��� � 2�2 ha� " ? @A+��'� �� � � ��0 �'� $!� +��  '� 3 Q � 0 �A0 � ��3��4� � #� � � � ��U # � +�� ��( � " � � 3�� �'��� ���&# � �E� � : � ? í!� �E0 � �4Q �! �A�! �cC� � ��� 6  ���� $ � �!� �C��� ����� > 0 � 2 � ) +�� ��� � 6  � � ��� � +�� ����� � : �ü 0 � ��3�� 7 � ��� " #au ü ?AB $A# � ��� " #E� +�� �M�  <��( � " � � 3�� ����� ��� �� +��&U # � +�� ��� ��� � " 2 " � � � "C� " � �  &� �' ��3�� " � 0 �!� ) �'�!��� � � � � �  � �( � " � � 3�� �  �� ����� +�� �D � ����3�� �  �� ���D$ � � �  ?AI��<" � ��� ��3�� "� �'� � ( �'� +�� ���  '� � : �4ü 0 � ��3�� 7 � ��� " #au ü�( � " � � 3�� �'��� ���  &� � : �0 � ��3�� ÿ � ��� " #au ?�@A+������ � +�� �� �� +�� �%0 � �X3��1�! � �X� �cC��� ��� � 2�2 ha� "4� �� � � ��0 �  <� " �<$ � �!���D� �g� +���� ��� ��� ? �!���� ���!� � �-�þ$ � � �f0 � � � � �ëß �! " ß � � 3Aß 2 # � +�� ��F!? u ß  � � � 72 � 0 : � � �  ß � ��� ��� ß �!� ? 2 #�� �W�.#V #  � � �%?�da� � �[+�� )U # � +�� �t� �  �/�! �  1��� �  ;� � : � � 2 ü ��� ���!� � 2 � 0 : � � �  ü� � � � � +�� " �1� ��� ��� ? �!�;0 � " " �  2 � ���� �� � � +��*��� ���!� �$ � � �&� ��� ��� ß �!� ? 2 #�� � ��� ��� ? > ��+�� ��� � �� ��� ��� ß > ��+�� ��� ? 2 #.� ���� �'� �A?
h!#�" � � ��� ����� +�� �C$ � � �.Ba���  0 � ( � " � �EcC��� ��� � 2�2 ha� "&+��  .���� � +�� �M0 � � � � � 2 �! + ) +�� 0 + 2 " � ���  1 � " � ���  ;� ���M� ���0 � � � � � 2 � 2E) +�� 0 +A�a� +�" � 2 � 2  < � " � ���  ?aI��%� $/# � ��0 � � 0 :ü I�� ( � ü=� � �  <� $=� � ���  �!# � �A6 � �C+�� ( ��� � 2 �! +�0 � � � ".� � �  <� $� � ���  &� �'� � �!� +��&� 2�2 3�� "a3�� � � : � � � � �A?

SIGNAL_AUTOCONNECT(DIC)
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i mpor t  gt k ,  gnome. ui ,  l i bgl ade
def  my_name( wi dget ) :
             
 appbar 1. push( l i bgl ade. get _wi dget _name( wi dget ) )
handl er _di ct i onar y = { " on_new_f i l e1_act i vat e"  :  

my_name,  " on_open1_act i vat e"  :  my_name,  
" on_save1_act i vat e" :  my_name,
" on_save_as1_act i vat e" :  my_name,
" on_exi t 1_act i vat e" :  gt k . mai nqui t ,
" on_cut 1_act i vat e" :  my_name,
" on_copy1_act i vat e" :  my_name,
" on_past e1_act i vat e" :  my_name,
" on_cl ear 1_act i vat e" :  my_name,
" on_pr oper t i es1_act i vat e" :  my_name,
" on_pr ef er ences1_act i vat e" :  my_name,
" on_about 1_act i vat e" :  my_name,
" on_new_f i l e1_act i vat e" :  my_name}

wi dget _t r ee1 = l i bgl ade. Gl adeXML
( " pr oj ect 1. gl ade" , " app1" )

appbar 1 = wi dget _t r ee1. get _wi dget ( " appbar 1" )
wi dget _t r ee1. s i gnal _aut oconnect ( handl er _di ct i onar y
)
gt k. mai nl oop ( )
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appbar 1 = wi dget _t r ee1. get _wi dget ( " appbar 1" )

) �&0 � �!� � ) " � � �
appbar 1=
wi dget _t r ee1. get _wi dget _by_l ongname( " app1. appbar 1"
)
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Figure 1: Ceres3 with soundfile loaded
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Figure 2: Spread parameter settings
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Figure 3: The soundfile after applying the Spread transform
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Figure 4: Exponentiate transform settings
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Figure 5: Soundfile after Exponentiate transform
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Figure 6: Soundfile after Sieve and Blur transforms
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Figure 7: Pitch Grid settings

Y�" � �]� +��  2 � � ��� ) � ) � � �!� 2�2 � #%� +��.K.� ( �'@A��U�� � 0 +�cC" � �� " � �� $ � " �Wr �! � ���E� +��%��� $ � �!� �  s&� ( � "�� +�" � �% � 0 � � � �� E� $� +��% � �!����$ � � � �a0 +�� ��� � ���E� +��%U�� � 0 +1cC" � �� � � � � ���  %� � 0 +� � ����� �;0 " � � � ���/ � �� ��� $�+�� " ��� ��� 0���� � � � �t� �M� +��" �  # ��� +��  � L � �V � �!���!?E@A+��Z$ � "  � 2 � " � ) �  Z � �/$ � "K.�   � � � �!6  %� +�� " �D��� ���%� $�� � ��� � � ��� " � �� 2 �  � � � � �;r 3��  �$ " � � �!� ��0 #D� �.â�wDjCL s �=� +��% � 0 � ���� � 0 � � � � ) �  E � �'$ � "� +��%� ����7 ������3�� " � ����� ��3�� "  %� $&� +��%+�� " ��� ��� 0E � " � �   � � " � � ����$ " � �]��3��  �.$ " � � �!� ��0 #<� $Aú�w%jCL ��� ���%� +��.� �  �
2 � " �&�! � �D� 2 � � 0 +�� " � �D$ � ".�E+�� 2 � � � � ��� 0%� � � � " � �D 0 � � �) � � +E��3��  �.$ " � � �!� ��0 #%� $&u F�w%jCL ?�Y�� � �!" ��ÝE +�� )  .� +��" �  �!� �  �%# � �V0 � ��+�� � "X� +�� �\� ��� +��]SA� ��3��]K.U�Gr +�� � 2 � ß ß � � ����>�7  � �!���!? � " � ß � �!� 0 : 7 � � � �  ß!u 70 � " �  G�ß  � �!���� ß 2 � �!����7 0 � ��3�� ? � 2 G s

Figure 8: Soundfile after combined processing
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SA+�� 0 :  ) � 2  2 � 0 ��3 #.� > � 0 �!� � ��� �
cat  / pr oc/ swaps
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dd i f =/ dev/ zer o of =t mpswap bs=1k count =900000
chmod 600 t mpswap
mkswap t mpswap
swapon t mpswap

/TMP SPACE
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�C &" � � � �
mkdi r  / <Anot her Fi l esyst em>/ t mp
chown r oot . r oot  / <Anot her Fi l esyst em>/ t mp
chmod 1777 / <Anot her Fi l esyst em>/ t mp
expor t  TEMP=/ <Anot her Fi l esyst em>/ t mp          
    # used by Or acl e
expor t  TMPDI R=/ <Anot her Fi l esyst em>/ t mp        
    # used by Li nux pr ogr ams l i ke t he l i nker  " l d"
 

H<+�� �M# � �]� " �;��� ��� ) � � +M# � �!"�qC" � 0 � �;� �� � � � � � � � � �A� +��!� ��� ) �êqC" � 0 � �~� ��� " � ��� ( �f� +��~� � � 2 � " � " #��� " � 0 � � " #��
r mdi r  / <Anot her Fi l esyst em>/ t mp
unset  TEMP
unset  TMPDI R

ORACLE DISK SPACE
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r pm −Uvh −−f or ce −−nodeps bi nut i l s−2. 10. 0. 18−
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INSTALL JDK
J=� ) ��� � � � � Je¯�u ? G�? u�� "Cha� � 0 : ��� ) �Du ? u ? Ý ÿ ( G���r B�� � ) � #  �! �&ha� � 0 : ��� ) ��s
+�� � 2 � ß ß )=)=) ? 3�� � 0 : ��� ) �A? � " �+�� � 2 � ß ß Q � ( ��?  �!�A? 0 � �
�C0 0 � " ��� ���%� � � Je¯;��� 0 ����� ��� � � � � �A�C� �� � � � � � Je¯;�!����� "ß �! " ß � � 0 � ��?
@A+�� �V0 " � � � �]�* # ��3�� � � 0]� � � : � �Z� +�� � Je¯-�!����� "ß �! " ß � � 0 � � ß Q � ( ���
�C &" � � � �
bzi p2 −dc j dk118_v3−gl i bc−2. 1. 3. t ar . bz2 |  t ar  x f
−  −C  / usr / l ocal
l n −s / usr / l ocal / j dk118_v3 / usr / l ocal / j ava

CREATE ORACLE USER  ACCOUNTS

�C &" � � � �
gr oupadd dba
gr oupadd oi nst al l
user add −g oi nst al l  −G dba or acl e
passwd or acl e

Y�� "4��� " �<� ��$ � " ��� � � � ��� ��� +��%ü � � �� � � � � ü��! � ".� 0 0 � �!��� � � � È�Â!Ã nzµ O�¸�m Ã i û � /eÆ Ê�ü&Ä�ÄUi ¾�¼ O ¸ ´1o(¸�¼ l n�¾Dl n�m�µ k(¹ ¹O À û ¼ k�¶ ¹ Ãr +�� � 2 � ß ß ��� � � � � � : ? � " � 0 � � ? 0 � �%ß � " � 0 � � � �� � � � � ß � " � 0 � � Ý�� ß � ���� " � 0 �!��� >�? +�� ��� � b=� �!� s

CREATE ORACLE DIRECTORIES

�C &" � � � �
mkdi r  / opt / or acl e
mkdi r  / opt / or acl e/ pr oduct
mkdi r  / opt / or acl e/ pr oduct / 9. 0. 1
chown −R or acl e. oi nst al l  / opt / or acl e
mkdi r  / var / opt / or acl e
chown or acl e. dba / var / opt / or acl e
chmod 755 / var / opt / or acl e

SET ORACLE ENVIRONMENTS

�C &� " � 0 � � ��r � ��� ? � ? Ô � " � 0 � � ß ? 3��  +�ÿ 2 " � $ � � � s
# Or acl e Envi r onment
expor t  ORACLE_BASE=/ opt / or acl e
expor t  ORACLE_HOME=/ opt / or acl e/ pr oduct / 9. 0. 1
expor t  ORACLE_SI D=t est
expor t  ORACLE_TERM=xt er m
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#expor t  TNS_ADMI N= Set  i f  sql net . or a,
t nsnames. or a,  
 et c .    ar e   not     i n
$ORACLE_HOME/ net wor k/ admi n
expor t  NLS_LANG=AMERI CAN;
expor t
ORA_NLS33=$ORACLE_HOME/ ocommon/ nl s/ admi n/ dat a
LD_LI BRARY_PATH=$ORACLE_HOME/ l i b: / l i b: / usr / l i b
LD_LI BRARY_PATH=$LD_LI BRARY_PATH: / usr / l ocal / l i b
expor t  LD_LI BRARY_PATH
# Set  shel l  sear ch pat hs
expor t  PATH=$PATH: $ORACLE_HOME/ bi n
# CLASSPATH:
CLASSPATH=$ORACLE_HOME/ JRE: $ORACLE_HOME/ j l i b: $ORAC
LE_HOME/ r dbms/ j l i b
CLASSPATH=$CLASSPATH: $ORACLE_HOME/ net wor k/ j l i b

START RUNINSTALLER
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yourdesktop: user $ xhost  +or acl eser ver
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oracleserver: or ac l e$ expor t
DI SPLAY=your deskt op: 0. 0

I�� � 2 G ���%Y�" � �e# � �!"�3��!" ��� �[SAJ-J=�  : u �%� > � 0 �!� �" �!��B �� � � � � � "�r ���'��� �!0 ��� �.ß ����� ß 0 ��" � �
Ä s �
�C &" � � � �
oracleserver: r oot # mount  / mnt / cdr om

�C &� " � 0 � � �
oracleserver: or ac l e$ / mnt / cdr om/ r unI nst al l er
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oracleserver: or ac l e$ Di sk1/ RunI nst al l er

RUNNING ORACLE INSTALLATION
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STARTUP AND SHUTDOWN OF ORACLE 9I  DATABASE

 � � 2 � �! �
 ( " ��� " �a�  ���� �� � 2�2 � " � � ��� � #%��� " � ?�í!� ��0 � �D��� ) ���� ( � " # � +�� ��� ) � � +� � � 2 � �! ?
äC? � ? ��� �� � � " � � 2 � +��D��� � � 3��  � �&� > � 0 �!� ��� +��D$ � � � � ) � ���0 � ����� ���� �
 dba$ sql pl us / nol og
 SQL> connect  /  as sysdba
 SQL> st ar t up

@A+��' � �  +%0 � ����� 0 �  &# � �%� �.� +��4 0 +�� ���.� ) ��� ��3 #� #  ?�C�����  '$ � "=�  4B : ��� ) ��ü  #  � 3�� ü!� � ( �  &# � �%� +��'$ � � � � ) � ���2 " � ( � � � � �  �
 sysoper  pr i v i l eges WI TH ADMI N OPTI ON
 cr eat e dat abase
 r ecover  dat abase unt i l

$ORACLE_HOME/ bi n/ dbst ar t  and
$ORACLE_HOME/ bi n/ dbshut  :
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November    Febr uar y    May   Jul y    Decl i ne s i nce
2000       2001   2001   2001   November  2000

I ndi v i dual  Member         
368        376    344    299             19%

Cor por at e Member          
155        158    145    119             27%

November    Febr uar y    May   Jul y    Decl i ne s i nce
2000       2001   2001   2001   November  2000

St udent  Member             
16         16     15     12             25%

Fr eebi es                  
17         17     16     15

Subscr i pt i on               
2          2      2      2
      
Li f e Member                 
2          2      2      2
      
Cor por at e Sponsor           
1          1      1      1

Tot al                     
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561        572    524    449
    +2%    −8%   −14%

      
NSW                      
177        176    170    141            20%

VI C                      
123        130    115     90            27%
      
ACT                       
83         84     76     63             24%
      
QLD                       
87         87     74     69             21%
      
WA                        
36         35     26     29             19%
      
SA                        
17         20     25     24            −41%
      
TAS                       
15         17     13     14             7%
      
NT                         
6          6      6      6              0%
      
OVERSEAS                  
17         17     16     16             6%

Tabl e 2.   Member shi p r enewal s due
      
May 2001         Jul y  2001
      
December  2000         85   17%   ( r emoved)
June 2001            189   37%          97   20%
December  2001        217   43%         221   50%
June 2002             13    3%         110   24% 
December  2002          0     2
December  2005          1     1
December  2008          1     1
Per pet ual               2     2
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